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SECTION 1

Introduction

1.1 Introduction and Objectives

This Resource Conservation and Recovery Act (RCRA) facility investigation (RFI) report is being submitted
pursuant to Section II.F.2.c of the RCRA permit OHR 000 157 727 and describes the results of the

Phase 2 RFI performed at The Dow Chemical Company (Dow) Hanging Rock Facility (facility) in Ironton,
Ohio in October and November 2014, October 2015, and February 2016. The primary objective of the
RFlis to “...thoroughly evaluate the nature and extent of the release of hazardous waste(s) and
hazardous constituent(s) from all applicable solid waste management units (SWMUs) and areas of
concern (AOCs) identified in Section 1I.C...” as required under Section II.F.2 RFl of the permit.

The Phase 2 RFl was developed based on the findings of the Phase 1 investigation, detailed in the Phase
1 RFI Report (CH2M HILL [CH2M] 2014a). The Phase 1 RFl was conducted to develop a basic physical
conceptual site model for the site, including the general hydrogeology, and to investigate potential
releases to soil and sediment at one AOC and 10 SWMUs identified in the RCRA permit as requiring
further investigation to identify whether a release had occurred. Seven monitoring wells were installed
but not sampled in Phase 1 to obtain information on subsurface geology and groundwater flow
direction. The Phase 1 investigation found soil or sediment containing constituents at concentrations
exceeding the conservative protection of groundwater soil screening level (SSL) values at SWMU 1,
SWMU 15, SWMU 17, SWMU 18, SWMU 24, SWMU 25-28, and AOC D, and soil exceeding the U.S.
Environmental Protection Agency (USEPA) regional screening levels (RSLs) for industrial direct contact at
SWMU 24. The investigation concluded that no further investigation was warranted for SWMU 11,
SWMU 12, SWMU 19, and SWMU 29.

The Phase 2 RFl was designed to complete delineation of the nature and extent of contamination
identified during Phase 1, to evaluate site-wide groundwater for the presence of chemicals of potential
concern (COPCs) identified in Phase 1 and provide the data for the human health risk

assessment (HHRA). The investigation was conducted in several steps in accordance with the USEPA-
approved RFI work plan (CH2M 2014b) and the work plan technical memorandum addendum (CH2M
2015).

To meet the RFl objective, the following three Phase 2 data quality objectives (DQOs) were identified:

1. Determine if site-related COPCs are present in groundwater at concentrations exceeding
groundwater screening levels

2. Determine the nature and extent of any site-related COPCs in groundwater that exceed conservative
groundwater screening levels

3. Determine the horizontal and vertical extent of soil contamination of volatile organic
compounds (VOCs) and semivolatile organic compounds (SVOCs) exceeding SSLs around the Process
Sewer Line Voluntary Closure Area (SWMU 24).

The Phase 2 investigation was conducted in several steps:

e Step 1, conducted in October and November 2014: Investigation at SWMU 24 and sitewide
monitoring well groundwater sampling

e Step 2, conducted in October 2015: Further investigation of soil at SWMU 1 and groundwater grab
sampling

EN0502161117STL 1-1
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e Step 3, conducted in February 2016: Installation and sampling of additional groundwater monitoring
wells

The soil and groundwater data were evaluated and compared to human health risk screening levels and
screening levels considered to be protective of groundwater to delineate nature and extent. In addition,
a screening-level human health risk assessment (SHHRA) was completed using the data.

1.2 Regulatory Framework and Background

Corrective action investigations conducted at the facility comply with the RCRA Part B permit OHR 000
157 727 for the facility. Several applications and versions of the permit have been approved by USEPA
since 1999. A RCRA Part B application was submitted in March 1999 and subsequently revised in a
submission on December 7, 2000. A submittal to add the boiler was made in January 2006. This unit
was later removed from the permit via a Class 1A permit modification request and approved by USEPA
on August 31, 2010, along with removing Dow as the operator and clarifying Dow’s corrective action
duties at the property owner. The facility has no operating hazardous waste units and the 2010 permit’s
remaining directive was to govern corrective actions at the site. On April 1, 2011, Dow submitted a Class
2 permit modification request to remove two SWMUs and four AOCs from the permit. This permit
modification was approved by USEPA in June 2011.

The following 12 SWMUs and 1 AOC have been identified in the corrective action Section 11.C.2 of the
current permit as requiring further investigation:

SWMU 1 - Former Flaring Pad

SWMU 11 — Satellite Accumulation Area - Ethafoam Plant
SWMU 12 — Former Methylene Chloride Cleaning Tank
SWMU 15 - Two Section Septic Tank System

SWMU 17 - Stormwater Drainage System

SWMU 18 — Drainage Ditch to Big Thief Creek

SWMU 19 - Drainage Ditch to North

SWMU 24 — Process Sewer Line

SWMU 25-28 — Former Wastewater Treatment System
SWMU 29 — Former Used Filter Sand Pile

SWMU 36 — Former 250-gallon Pressurized Storage Tanks
SWMU 37 — Fire Protection Collection Basin

AOC D — Underground Catalyst Storage Tank

Dow has been performing environmental investigations at the facility since 2011 to thoroughly evaluate
the nature and extent of the release of hazardous waste(s) and hazardous constituent(s) from all
applicable SWMUs and AOCs. The RCRA permit expires in June 2016. Dow and USEPA are currently
working to develop the appropriate framework to guide future investigations and corrective action at
the site. The investigation discussed in this report is in accordance with the requirements of the RCRA
permit.

1-2 EN0502161117STL



SECTION 2

Site Background

The facility is located at 925 County Road 1A in Lawrence County, approximately 4 miles northwest of
Ironton, Ohio (Figure 2-1). The facility is between the old State Route 52 and US Highway 52. Active
facility operations are located in the northern portion of the site. The facility area, including the AOC and
SWMUs discussed in this report, is shown on Figure 2-2.

2.1 Facility Operational and Waste Management History

Dow began operating at the facility in 1957, and approximately 100 people are currently employed at
the facility. Facility buildings are used for manufacturing operations, as well as warehouse and office
space. Five water production wells are located onsite; two are used for fire protection and
supplemental process water, and the remaining wells are currently not used.

The facility manufactures and ships polymeric beads and foam, most of which are intermediate products
used or combined with other materials offsite by other companies. Two plants operate at the facility:
the Styron plant and the Styrofoam plant. The Styron plant, which began operation in 1968 by Dow, is
currently owned and operated by American Styrenics.

Details of the facilities waste management and water usage can be found in the Phase | RFI Report
(CH2M 2014a).

2.2 Physical Site Setting

The Site is bordered on the north by US Highway 52 and wooded hills, on the west by farmland, on the
south by the Ohio River, and on the east by farmland and residences. Big Thief Creek flows east to west
through the southern portion of Dow’s property and discharges into the Ohio River approximately
1,000 feet south of the property boundary (Figure 2-2). Portions of the facility are leased or owned by
other entities, including Lawrence County Port Authority who owns the furthest northeastern parcel and
Duke Energy who leases the northeastern parcel between Dow and Lawrence County Port Authority
property (Figure 2-2). Duke Energy also leases a pipeline right of way along Old US 52 and Seventh
Street and a portion of the southernmost parcel along the Ohio River. American Styrenics leases the
northwestern portion of the facility, the southern the above ground storage tank parcel area, and a
portion of the parcel along the Ohio River. Details of the surrounding land use and area water supply for
facility are in the Phase | RFl Report (CH2M 2014a).

2.3 Summary of Phase 1 RFI Findings

The first phase of investigation was completed in January 2012 and focused on SWMU 1, SWMU 11,
SWMU 12, SWMU 15, SWM 17, SWMU 18, SWMU 19, SWMU 24, SWMU 25-28, SWMU 29, and AOC D
which were identified in the RCRA permit as requiring additional investigation. The investigation
included soil and sediment data collection as well as an SHHRA and ecological risk assessment (ERA)
evaluation. The details of the samples collected at each area during the Phase 1 investigation are
presented in the Phase 1 RFl Report (CH2M 2014a). Table 2-1 summarizes the Phase 1 investigation
findings at the SWMUs and AOCs, and provides the rationale for investigation next steps being
conducted during the Phase 2 investigation.

The Phase 1 RFl soil data were screened against USEPA industrial RSLs for chemical constituents in soil
for human health screening levels and USEPA ecological SSLs, and/or USEPA Region 5 RCRA ecological
screening levels (ESLs) for soil and sediment for ESLs. Data also were compared to USEPA protection of
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groundwater SSLs. Samples were analyzed for VOCs, SVOCs, and RCRA metals. Further details are
presented in the Phase 1 RFl Report (CH2M 2014a).

The Phase 1 RFI Report (CH2M 2014a) had four main conclusions:

2-2

Arsenic was detected in soil across the site at levels exceeding human health screening values.
However, arsenic is not considered to be a constituent of concern for this facility and will not be the
focus of future investigations for the following reasons:

— Arsenic is not known to be a chemical used at the site.

— Average arsenic concentrations observed at the site were 11.8 milligrams per kilogram (mg/kg),
which is consistent with a documented regional background concentration of 13 mg/kg.

The SHHRA determined that detected soil and sediment constituent concentrations would not pose
risks above the target levels for potential exposures by human receptor populations at the facility.
The screening-level ERA evaluation determined that none of the site-related constituents would be
considered COPCs based on risk to ecological receptors.

The nature and extent of soil contamination at the site was delineated except for SWMU 24 and
additional sampling is necessary.

Soil or sediment containing constituents exceeded the USEPA SSLs protective of groundwater at
SWMU 1, SWMU 15, SWMU 17, SWMU 18, SWMU 24, SWMU 25-28, and AOC D. Because of the
exceedances of the protection of migration to groundwater SSLs in soil, it was concluded that site
conditions will be further evaluated for these areas and additional groundwater investigation is
necessary.

EN0502161117STL



SECTION 3

Phase 2 Field Investigation Summary

The Phase 2 RFI field activities took place in October and November 2014, March and October 2015, and
February 2016. The investigation consisted of the following:

e Locating utilities prior to all intrusive activities

e Membrane interface probe (MIP) investigation, subsurface soil sampling, and groundwater grab
sampling at SWMU 24

e Sampling groundwater monitoring wells, groundwater grab sampling, collecting groundwater levels
at monitoring wells, and installing and surveying groundwater monitoring wells for the sitewide
groundwater investigation

e Surface and subsurface soil sampling at SWMU 1
e Characterization and disposal of investigation-derived waste (IDW)
These activities are discussed in the following sections.

Deviations from the work plan included re-surveying all monitoring wells installed in 2012 and collection
of two additional rounds of water level measurement from the monitoring wells. The work was
completed in accordance with the USEPA-approved RFI work plan (CH2M 2014b) and work plan
technical memorandum addendum (CH2M 2015).

3.1 Utility Location

Utility locating activities were conducted before starting intrusive field activities. The utility location was
performed by a private utility locator, using electromagnetic induction and ground penetrating radar
instruments, information provided by Dow, and markings by public utilities companies. Utilities were
located to clear areas for the MIP investigation, soil borings installed for soil or groundwater grab
sampling, and monitoring well installation.

3.2  SWMU 24 Investigation

The Phase 2 investigation at SWMU 24, the facility Process Sewer Line, focused on an approximately
230-foot segment of sewer line that is centered on the Process Sewer Line Voluntary Closure Excavation
Area near Phase 1 soil boring $24-5502 (Figure 3-1). The investigation was designed to do the following:

1. Complete delineation of the horizontal and vertical extent of VOCs and SVOCs soil impacts found in
the 13- to 15-foot below ground surface (bgs) interval at Phase 1 soil boring S24-S502, which was at
a depth below what is typically included in the construction worker risk scenario SHHRA.

2. Evaluate soil impacts to groundwater.

Based on historical data and the Phase 1 RFl results, this is the only area of SWMU 24 that requires
additional delineation. A MIP investigation advancing six soil borings, soil sampling, and grab
groundwater sampling were completed during Phase 2 and are described in the following sections.

3.2.1 SWMU 24 MIP Borings

MIP is a downhole screening tool that is used to identify VOCs in soil and groundwater. The tool works
by heating the soil or groundwater to increase VOC volatilization and then continuously measuring total
chemical detector response to VOCs versus depth bgs. MIP provides a qualitative VOC relative
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concentration data; however, it does not identify specific VOC compounds and it does not quantify
concentrations. It was used to identify VOC-bearing intervals for targeted soil or groundwater sampling.

The MIP tool was advanced using a direct-push technology (DPT) rig. As the tool is advanced, it heats
the soil and groundwater immediately adjacent to the probe to approximately 120 degrees Celsius,
which increases volatilization of VOCs present in the media. Vapors produced during the heating
process diffuse across a semipermeable membrane in the tip of the probe tool and into a closed, inert
gas loop tubing system that carries the vapors to a series of detectors housed at the surface. The
detectors provide continuous profiles of qualitative VOC relative concentration data for the entire depth
of the borehole. The detectors used were a photoionization detector (PID),a halogen specific detector,
and a flame ionization detector. The PID is useful for identifying aromatic VOCs and some chlorinated
VOCs; the flame ionization detector will identify most VOCs with a hydrogen-carbon bond (including
most aromatic VOCs and other petroleum compounds). The halogen specific detector is useful for
detecting halogenated VOCs.

The MIP also measures soil conductivity, which indicates general changes in lithology. In general, higher
conductivities indicate finer-grained material such as clay or silt, while lower conductivities indicate
coarser-grained materials such as sand and gravel.

In October 2014, the MIP tool was advanced at 16 locations at SWMU 24. These locations are shown on
Figure 3-1. The MIP logs indicated a stratigraphy of finer-grained silt and clay approximately 12 to 15
feet thick underlain by sand and gravel. The water table occurs at a depth of approximately 25 feet bgs.
Elevated PID readings were generally found in the upper 15 feet of silt and clay. The MIP results were
used to identify locations and depths for the collection of soil and groundwater grab samples intended
to complete the delineation of VOC and SVOC impacts at SWMU 24. Soil and groundwater grab
locations were chosen to confirm both areas of high and low PID readings, interpreted to be impacted
and non-impacted areas. The MIP results and proposed confirmation soil and groundwater grab sample
locations were presented to USEPA via conference call in November 2014. Following USEPA approval of
the confirmation sample locations, soil borings were advanced to collect soil and groundwater grab
samples in November 2014.

3.2.2  SWMU 24 Soil Sampling

Six soil borings were advanced using a DPT rig around SWMU 24. Subsurface soil samples A24-SB01
through A24-SB06 were collected from these locations. The soil cores were logged in the field and
screened for organic vapors using a PID. Boring logs are presented in Appendix A. Two samples were
collected from each boring, one from the area of highest PID reading from the MIP investigation within
the silt/clay interval up to 13 to 15 feet bgs and one deeper sample between the bottom of the silt/clay
unit and the water table. Soil sample locations are shown on Figure 3-1.

The highest PID readings in nearby MIP locations were summarized for the field sampling team and used
to establish potential sample depths. The sample depths were confirmed with PID screening of each
boring. Soil samples were collected from the following intervals based on PID screening of the borings
and depth above the water table:

Depth of Soil Samples Collected
Soil Boring Location ~ for Laboratory Analysis (ft bgs)  Nearby MIP Location Depth of Highest PID in MIP (ft bgs)

A24-SB01 5-6, 23-24 MIP-12 3-4 and 5-6
MIP-13 10-11
A24-SB02 11-12, 26-27
MIP-11 4-5 and 10-12

3-2 EN0502161117STL



SECTION 3 PHASE 2 FIELD INVESTIGATION SUMMARY

Depth of Soil Samples Collected
Soil Boring Location ~ for Laboratory Analysis (ft bgs)  Nearby MIP Location Depth of Highest PID in MIP (ft bgs)

MIP-07 11-12
A24-SB03 13-14, 25-26

MIP-09 11-12
A24-SB04 10-11, 26-27 MIP-15 10-11

MIP-06 11-13
A24-SB05 12-13,21-22

MIP-14 11.5-12.5

MIP-01 11.5-13.5
A24-SB06 12-13, 26-27 MIP-02 2.5-4.5

MIP-03 4-5

The soil samples were submitted for the following laboratory analyses:

e Target list of VOCs by SW8260B
e Target list of SVOCs by SW8270C/SW8270C selective ion monitoring (SIM)

3.2.3 SWMU 24 Groundwater Grab Sampling

Groundwater grab samples were collected from four locations, A24-GWO01 through A24-GWO04, east of
the Process Sewer Line. Groundwater grab samples were collected from the top of the aquifer at 25 to
29 feet bgs within borings advanced by a DPT drill rig. The samples were collected by driving a slotted
steel lead rod to the desired sampling depth using a DPT and then inserting a stainless steel foot valve
into the end of polyethylene sampling tubing and insert tubing through the rods. Groundwater was
purged until the sediment visually cleared up to the extent practical or purging lasted 15 minutes.

The groundwater grab samples were submitted for the following laboratory analyses:

e Target list of VOCs by USEPA Method SW8260B
e Target list of SVOCs by USEPA Methods SW8270C/SW8270C SIM
e Target list of RCRA metals by USEPA Method SW846 6010

Groundwater was analyzed for metals for data completeness and was not driven by the MIP
investigation. Total and dissolved (field filtered) metals samples were collected.

3.3 Sitewide Groundwater Investigation

Seven monitoring wells were installed for the Phase 1 investigation (MW-01 through MW-07). The wells
were installed to provide sitewide evaluation of groundwater flow direction, but were not sampled.
During Phase 2, the wells were sampled to characterize site groundwater. As presented in the Phase 1
RFI Report (CH2M 2014), soil concentrations at the following SWMUs and AOC were above the
protection of groundwater SSLs, indicating the potential for impacts to groundwater in the following
areas:

e SWMU 01 (Former Flaring Pad)

e SWMU 15 (Two-Section Septic Tank System)

e SWMU 17 (Stormwater Drainage System)

e SWMU 24 (Process Sewer Line)

e SWMU 25-28 (Former Wastewater Treatment System)
e AOC D (Underground Catalyst Storage Tank)

EN0502161117STL 3-3
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In addition, the potential impacts to groundwater from SWMU 36 and SWMU 37, if any, were not
investigated during Phase 1, and therefore groundwater downgradient of these sites required
investigation as part of Phase 2.

Therefore, to investigate sitewide groundwater, groundwater samples were collected from site
monitoring wells and groundwater grab locations during multiple steps of the Phase 2 investigation. As
shown on Figure 3-2, monitoring wells and groundwater grab locations are positioned upgradient (MW-
01), adjacent to, or downgradient of these seven SWMUs and one AOC.

3.3.1 Monitoring Well and Groundwater Grab Sampling Procedures

Purging and sample collection followed the procedures defined in the Phase 2 RFI Work Plan

(CH2M 2014b). The monitoring wells were sampled using low-flow techniques, with the exception of
MW-02. The pump inlet was set at the middle of the saturated interval in the screens and at least two
system volumes were purged and parameter stabilization achieved before collecting groundwater
samples.

A lower explosive limit of 35 percent was recorded by the field team when the MW-02 was uncapped,
so MW-02 was sampled using a disposable bailer. Three well volumes were purged prior to sampling.

The groundwater grab samples were collected by driving a slotted steel lead rod to the desired sampling
depth using a DPT rig and then inserting a stainless steel foot valve into the end of polyethylene
sampling tubing and inserting tubing through the rods. Groundwater was purged until the sediment
visually cleared up to the extent practical or purging lasted 15 minutes. The sampling logs are provided
in Appendix A.

3.3.2 November 2014 Monitoring Well and Groundwater Grab Sampling

During the first step of the sitewide groundwater investigation, the existing site monitoring wells MW-
01 through MW-07 were sampled and groundwater grab samples were collected from locations VP-08
through VP-10 (Figure 3-2).

Groundwater grab samples were collected at different intervals within each boring to help fill in data
gaps for SWMUs not covered by the existing wells. Twelve grab samples were collected from the top of
the water table to boring refusal from the following intervals:

e Top of water table, from 25 to 29 feet bgs

e Middle of the saturated zone, from 45 to 49 feet bgs

e Boring refusal, interpreted to be the bottom of the shallow aquifer and top of bedrock: 65 to 80 feet
bgs

The groundwater samples were submitted for the following laboratory analyses:

e Target list of VOCs by USEPA Method SW8260B
e Target list of SVOCs by USEPA Methods SW8270C/SW8270C SIM
e Target list of RCRA metals by USEPA Method SW846 6010

3.3.3  October 2015 Additional Groundwater Grab Sampling

Data collected during the first step was evaluated and showed that tetrachloroethene (PCE) and
trichloroethene (TCE) were detected above the maximum contaminant level (MCL) screening levels at
VP-10 at the top of the aquifer from 25 to 29 foot bgs interval (Table 4-4). Groundwater grab location
VP-10 is located immediately downgradient of SWMU 1 (Figure 3-2). The Phase 1 investigation findings
showed that PCE and TCE were detected in SWMU 1 soil at concentrations exceeding the protection of
groundwater SSLs.
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Based on these data, CH2M prepared the Additional Phase 2 Investigation Activities technical
memorandum (CH2M 2015) recommending additional soil characterization at SWMU 1 and additional
groundwater grab sampling downgradient of SWMU 1 to address the Phase 2 DQOs. USEPA approved
this additional investigation and work proceeded in October 2015. The summary of the additional soil
sampling at SMWU 1 is presented in Section 3.4.

Groundwater grab samples were collected from four locations, VP-11 through VP-14. Locations are
shown on Figure 3-2. Groundwater grab samples were collected at different intervals to characterize the
downgradient vertical extent of TCE and PCE. Ten total grab samples were collected from the following
intervals:

e Top of the aquifer, from 28 to 32 feet bgs. All locations have a sample from this interval.
e Middle of the aquifer, from 48 to 52 feet bgs. All locations were sampled at this interval.
e Bottom of the aquifer, from 75 to 79 feet bgs (VP-13) or 78 to 82 feet bgs (VP-14).

Only the furthest downgradient locations, VP-13 and VP-14, were sampled at the bottom of the aquifer
because PCE and TCE vertical migration would likely not be seen at bedrock close to SWMU 1.

The groundwater samples were submitted for the following laboratory analysis:

e Target list of VOCs by USEPA Method SW8260B

3.3.4 February 2016 Supplemental Monitoring Well Installation and Sampling

As proposed in the Additional Phase 2 Investigation Activities technical memorandum (CH2M 2015),
new monitoring wells were installed based on the results of the sitewide groundwater, specifically the
groundwater grab samples installed downgradient of SWMU 1. Dow presented the groundwater results
and proposed locations for three new monitoring wells to USEPA during a conference call in December
2015 and USEPA approved the locations for permanent monitoring well installation.

The locations of the three new monitoring wells, MW-08 through MW-10, are shown on Figure 3-2.
MW-08 was installed immediately downgradient of SWMU1, near groundwater grab location VP-10, to
monitor the PCE and TCE concentrations detected at VP-10. Monitoring wells MW-09 and MW-10 were
installed at the edge of the active facility to act as sentinel monitoring wells and confirm concentrations
are below MCLs at these furthest downgradient locations.

3.3.4.1 Monitoring Well Installation

Prior to well installation, borings were advanced using DPT drilling methods and were continuously
logged and screened with a PID. The monitoring wells were installed following the well installation
procedures outlined in the Phase 1 Work Plan (CH2M 2011) using hollow stem auger drilling. One of the
monitoring wells (MW-08) was completed flush to ground surface with a watertight steel vault. The
remaining two monitoring wells were above ground completions with locking, protective casings and
surrounded by protective bollards. The soil boring logs and monitoring well completion diagrams for the
monitoring wells are provided in Appendix A. Monitoring well construction details are summarized in
Table 3-1.

3.3.4.2 Monitoring Well Development and Sampling

After installation, the monitoring wells were developed following the procedures outlined in the Phase 1
Work Plan (CH2M 2011). Once development was complete, groundwater samples were collected from
the three new monitoring wells.

The groundwater samples were submitted for the following laboratory analysis:

e Target list of VOCs by USEPA Method SW8260B
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3.3.5 Water Level Measurements

Water level measurements were collected on November 4 and November 20, 2014; March 9, 2015; and
February 16, 2016. Multiple measurements were taken to evaluate groundwater flow across the facility.

3.3.6 Monitoring Well Surveying

Two survey events were conducted by an Ohio-licensed surveyor. The first was in March 2015 when the
seven existing site monitoring wells were resurveyed. The monitoring wells were resurveyed to confirm
correct top of casings on wells installed and last surveyed in 2012 after a review of the groundwater flow
map using the 2012 survey data and November 2014 measurements revealed inconsistent groundwater
contours from the previous depiction. In March 2016, the three new monitoring wells were surveyed.
Survey data from the March 2015 and March 2016 events are used to create the potentiometric surface
maps.

The locations were tied to the same elevation datum, National Geodetic Vertical Datum 1988, as the
topographic maps of the area. The top of well casing and ground elevations at each well were surveyed
horizontally to the nearest 0.01 foot and vertically to the nearest 0.01 foot. Well coordinates were
recorded in Ohio State Plane coordinates.

3.4 SWMU 1 Supplemental Soil Sampling

Seven soil borings were advanced at SWMU 1 to further delineate the area where protection of
groundwater SSLs were exceeded for VOCs and SVOCs during Phase 1. Phase 1 and Phase 2 soil boring
locations at SWMU 1 are shown on Figure 3-3. Soil borings were advanced using a DPT rig to the top of
the water table and soil samples were collected from soil above the water table. The soil cores were
logged in the field and screened for organic vapors using a PID. Boring logs are presented in Appendix A.

The planned sample intervals for the soil samples were as follows:
e 0to 2 feet bgs
e 3tob5 feet bgs

e Interval with the most evidence of contamination if a contaminated interval encountered based on
PID and field observations

e 8to 10 feet bgs
o 2 feet above the water table (samples were collected from 26 to 29 feet bgs)

Samples were collected in either 1-foot intervals or 2-foot intervals based on the amount of soil
recovered in the boring. Additional samples were collected as follows based on elevated PID
measurements:

e Boring SS12 from 5 to 6 feet and 23 to 24 feet bgs
e Boring SS13 from 5 to 6 feet bgs

The soil samples were submitted for the following laboratory analyses:

o Target list of VOCs by USEPA Method SW8260B
e Target list of SVOCs by USEPA Method SW8270C/SW8270C SIM

3.5 Investigation-Derived Waste Management

IDW, including solids (personal protective equipment and tubing), soil cuttings, and purge or
decontamination water, were contained in 55-gallon drums and stored onsite until analyses and Dow
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confirmed disposal requirements. Composite samples were collected from soil and water IDW
generated after each investigation step and were analyzed for the following:

e VOCs by USEPA Method SW8260B
e SVOCs by USEPA Methods SW8270C/SW8270C SIM
e RCRA metals by USEPA Method SW846 6010

The IDW analytical results showed that the constituents were below the RCRA toxicity characteristic
regulatory levels. Appendix B contains the analytical laboratory reports for the IDW results.
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SECTION 4

Nature and Extent of Contamination

This section presents the results of the soil, groundwater grab, and groundwater monitoring well
sampling. The analytical laboratory reports for data collected during the Phase 2 investigation are
provided in Appendix B.

The analytical results were evaluated using the criteria of precision, accuracy, representativeness,
comparability, and completeness (PARCC) as presented in the Quality Assurance Project Plan for Dow
Hanging Rock (CH2M 2011). The PARCC evaluation determined that the data can be used for project
decisions taking into consideration the validation flags applied to some samples. Further details on the
PARCC review can be found in the data quality evaluation reports provided in Appendix C.

The Phase 2 investigation analytical results were compared to human health direct contact and
migration to groundwater to evaluate nature and extent. The human health screening levels are based
on USEPA RSLs and MCLs for chemical constituents in soil (USEPA 2015a). The screening levels used are
published USEPA screening levels (USEPA 2015a), and are detailed by media as follows:

e Groundwater: The USEPA MCLs were primarily used. For constituents that do not have MCLs,
USEPA tap water RSLs were used.

e Soil: The USEPA RSLs for industrial soil direct contact were used to evaluate nature and extent of soil
impacts. To evaluate potential impacts to groundwater, the protection of groundwater SSLs were
used. Where available, MCL-based SSLs were used. If not available, the risk-based SSL was used.

41 SWMU 24 Investigation

411 MIP Results

The MIP investigation at SWMU 24 identified an area of elevated VOCs close to Phase 1 boring AS24-
SS02 (Figure 4-1). The MIP logs indicated a stratigraphy of finer-grained silt and clay approximately 12
to 15 feet thick underlain by sand and gravel. The water table occurs at a depth of approximately

25 feet bgs. Elevated PID readings were generally in the upper 15 feet of silt and clay. The
contamination appears to be in the upper clay/silt layers and does not appear to have migrated
downward at significant concentrations. The MIP logs are located in Appendix D.

4.1.2 Soil Results

To confirm the results of the MIP investigation, 12 soil samples were collected from six borings at
SWMU 24. The greatest impacts were found in the 13 to 14 feet bgs interval from location A24-SB03.
Several VOCs and SVOCs were detected above the migration to groundwater screening levels and
ethylbenzene was detected above the direct contact RSL at this interval (Table 4-1). Location A24-SB03
was the only location where VOCs were detected above the migration to groundwater screening levels.
Ethylbenzene was not detected at any other Phase 2 sampling location. Figure 4-2 shows the Phase 1
and Phase 2 results exceeding the direct contact RSL. The analytical data are provided in Table 4-1 and
the results summarized as follows:

USEPA RSL Exceedances

e VOCs: Ethylbenzene at A24-SB03 from 13 to 14 feet bgs
e SVOCs: No exceedances
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Protection of Groundwater SSL Exceedances

e VOCs: 1, 3,5 trimethylbenzene, ethylbenzene, isopropylbenzene, n-proplybenzene, naphthalene, o-
xylene and styrene at A24-SB03 from 13 to 14 feet bgs. Styrene at A24-SB03 from 25 to 26 feet bgs

e SVOCs:
— Benzo(a)anthracene and benzo(b)fluoranthene from 23 to 24 feet bgs at A24-SB01
— Benzo(a)anthracene from 26 to 27 feet bgs at A24-SB02

— Benzo(a)anthracene, 1,1 biphenyl, dibenzofuran, and 2-methylnaphthalene from 13 to
14 feet bgs at A24-SB03

— Benzo(a)anthracene, 1,1 biphenyl, benzo(a)pyrene from 25 to 26 feet bgs at A24-SB03 from 13
to 14 ft bgs. Benzo(a)anthracene, 1,1 biphenyl at A24-SB03 from 25 to 26 feet bgs

— Benzo(a)anthracene from 12 to 13 feet bgs and 26 to 27 feet bgs at A24-SB05

— The benzo(a)anthracene and benzo(a)pyrene data were J flagged for all samples, indicating an
estimated result

4.1.3 Groundwater Grab Results

Four groundwater grab samples were collected at SWMU 24. The only exceedances were of several
SVOCs at locations GW-01 and GW-02 and two total metals (unfiltered) at all locations. The
exceedances are shown on Figure 4-3, the analytical data are provided in Table 4-2, and the results are
summarized as follows:

e VOCs: No exceedances.

e SVOCs: There were no exceedances of MCLs, the following exceedances are of the tap water RSL:
— Benzo(a)anthracene at A24-GWO01 and A24-GW02
— Benzo(b)fluoranthene, dibenz(a,h)anthracene, and indeno(1,2,3-cd)pyrene at A24-GW01

e Metals:

— Total arsenic and chromium were detected above the MCL at all four locations; however, the
dissolved sample results were below MCLs or non-detect, indicating that the exceedances in the
unfiltered samples were caused by sample turbidity.

414 SWMU 24 Investigation Summary

The MIP investigation indicated elevated PID readings near the former sewer line, with the highest
responses at MIP locations HRMP-07 and HRMP-05 (Figure 4-1). As shown on Figure 4-4, the Phase 1
and Phase 2 soil data indicate that one VOC (ethylbenzene) was detected at two locations (524-SS02 and
A24-5503) above direct contact RSLs at depths between 13 to 15 feet bgs near the sewer line. These
two soil sampling locations correspond with the elevated MIP PID response locations HRMP-07 and
HRMP-05. The soil impacts appear to be bound in the upper clay/silt layers, which correlate with where
the highest PID responses from both the MIP and the soil boring screening were found. In addition,
VOCs were not detected above screening levels in downgradient groundwater grab sample locations.

The SVOC and total metal exceedances in the groundwater grab samples are due to the high turbidity
that comes from sampling an open boring with no screen or filter pack. The shallow groundwater in the
sand and gravel aquifer at the site will have abundant suspended fines in the water. The filtered
samples are more representative of groundwater that would be sampled from a monitoring well and is a
more appropriate characterization of water quality.
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4.2  Sitewide Groundwater Investigation

421 Water Level Measurements

Water level measurements were collected on November 4 and November 20, 2014; March 9, 2015; and
February 16, 2016 and are presented in Table 4-3. The water levels are consistent with the
measurements taken during the Phase 1 investigation. The highest water levels were measured in
March 2015 and the lowest water levels were measured in February 2016. Overall, water levels varied
between 3.25 feet (MW-07) and 1.2 feet (MW-06) in the seven wells that were gauged more than once
during the Phase 2 investigation (Table 4-3).

In 2016, the three newly installed downgradient wells were gauged. The additional groundwater data
indicated a slight change to the flow direction compared with the Phase 1 potentiometric surface map,
now showing a southwestern inflection (Figure 4-5). The three new wells provide better refinement of
water level in the facility area.

The potentiometric map (Figure 4-5) shows that groundwater generally flows to the south-southeast
toward the Ohio River. Inflections in the potentiometric contours show a slight rise in the water table in
the facility area parallel to groundwater flow, which deflects groundwater flow in the western portion of
the site to the southwest. The hydraulic gradient across the site is approximately 0.00014.

4.2.2 Groundwater Grab Results

Twenty-two groundwater grab samples were collected from seven locations (VP-08 through VP-14)
across the facility as part of the sitewide groundwater investigation. The first three locations (VP-08
through VP-10) were placed across the site to evaluate potential impacts to groundwater from several
upgradient SWMUs. Locations VP-11 through VP-14 were placed to evaluate the extent of VOC impacts
in groundwater downgradient of SWMU 1.

Exceedances of analytes are shown on Figure 4-6 and the analytical data are provided in Table 4-4, with
the results summarized as follows:

e VOCS (all locations were sampled for VOCs):

— PCE at the top of the water table (25 to 29 feet bgs or 28 to 32 feet bgs) at VP-10, VP-12, and
VP-13

— TCE at the top of the water table (25 to 32 feet bgs) at VP-10
e SVOCs (locations VP-08 through VP-10):

— Benzo(a)anthracene, benzo(b)fluoranthene, and dibenz(a,h)anthracene at the bottom of the
shallow aquifer, from 65 to 69 feet bgs at VP-08 and 71 to 75 feet bgs at VP-09.

— Indeno(1,2,3-cd)pyrene at the bottom of the aquifer from 65 to 69 feet bgs at VP-08.
— Several SVOC exceedances were J flagged, indicating an estimated result
e Metals (locations VP-08 through VP-10):

— Total arsenic and chromium were detected above the MCL in all intervals at all three locations.
The dissolved sample results were below MCLs or non-detect for all intervals and locations,
except the lower aquifer interval (65 to 69 feet bgs) at VP-09. Detections of these dissolved
(filtered) metals were between one and four orders of magnitude lower than the total
(unfiltered) metals results.
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4.2.3  Groundwater Monitoring Well Results

The seven original monitoring wells were sampled in 2014 to evaluate potential impacts to groundwater
from several upgradient SWMUs. The three new monitoring wells were installed and sampled in 2016
to evaluate the extent of VOC impacts in groundwater downgradient of SWMU 1.

The exceedances are shown on Figure 4-6. The analytical data are provided in Table 4-5, with the results
summarized as follows:

e VOCs (all wells sampled for VOCs):

— PCE and TCE were detected above MCLs at MW-08, which is located immediately downgradient
of SWMU 1.

e No SVOCs exceedances (MW-01 through MW-07)
e Metals (MW-01 through MW-07):

— Total arsenic was detected above the MCL at MW-02, the filtered sample was below the arsenic
MCL.

4.2.4  Sitewide Groundwater Investigation Summary

The sitewide groundwater investigation indicated that only PCE and TCE are present in groundwater at
concentrations exceeding applicable screening levels. The exceedances and downgradient detections of
PCE and TCE are shown on Figure 4-7 and Figure 4-8, respectively. The groundwater impacts appears to
be emanating from SWMU 1. The vertical aquifer profiling completed by the groundwater grab
locations show that impacts above MCLs occur in the upper portion of the aquifer. PCE has the greatest
distribution; however, all MCL exceedances in the center of the site are bound by downgradient
monitoring wells.

Although SVOC and total metals exceedances of groundwater screening levels were reported, they are
not considered indicative of site-related impacts because the SVOC and total metal exceedances are due
to the elevated turbidity when sampling open borings from a shallow sand and gravel aquifer. The SVOC
and total metal (unfiltered) detections reflects the sediment load of the sample rather than the
dissolved phase. Samples from the established monitoring wells were non-detect or had levels of SVOCs
and metals below screening levels, except for MW-02. However, samples from MW-02 were also noted
as turbid by the field team (sample collected from the bailer was brown). Although turbidity was not
measured in the well, the field observations indicated that the collected sample had elevated turbidity,
which likely contributed to the arsenic exceedance in the unfiltered sample collected.

The PCE and TCE distribution follows the direction of groundwater flow, to the south/southeast, from
the source area (SWMU 1). The furthest downgradient monitoring wells, MW-09 and MW-10, are either
non-detect or have PCE and TCE detected below the MCL. TCE concentrations above the MCL are only
found at SWMU 1. Downgradient PCE concentrations decrease from the source concentration of

90 milligrams per liter to an average of 6 milligrams per liter over approximately 600 feet, and continue
to decrease to below MCL over approximately 1,320 total feet from SWMU 1. The greatest impacts are
seen at the source area and groundwater concentrations are attenuating with downgradient flow. The
former flaring pad, SWMU 1, ceased operation in 1968 and the area has since been converted to an
asphalt-covered parking lot for Building 505. The following lines of evidence indicate that the plume is
generally stabilized within the active facility boundary:

e The source area has been inactive for almost 50 years and is covered by asphalt.

e Impacts are limited to the shallow aquifer.

e Concentrations above the MCL are localized to within approximately 600 feet from the source.
e Concentrations attenuate to below the MCL and non-detect with downgradient flow.
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43 SWMU 1 Investigation

Twenty-eight soil samples were collected at SWMU 1. There were no exceedances of the industrial soil
direct contact RSLs, but several samples exceeded the migration to groundwater screening level. The
exceedances are shown on Figure 4-9. The analytical data are provided in Table 4-5, with the results
summarized as follows:

USEPA RSL Exceedances

e VOCs: No exceedances
e SVOCs: No exceedances
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Protection of Groundwater SSL Exceedances
The following VOCs were detected above screening levels in the soil borings at SWMU 1:
e PCE was detected above screening levels at all boring locations from the following depths:
— S5-10:3to 5,8to0 9 and 27 to 28 feet bgs
— SS-11: 8 to 10 and 28 to 29 feet bgs
— S§S5-12:8to 10 and 27 to 29 feet bgs
— SS-13:5t0 6, 8t0 10, and 26 to 28 feet bgs
— SS-14:1to2,3t04,8t09, and 27 to 28 feet bgs
— SS-15 and SS-16: all depths
e TCE was detected above the screening level at:
— SS-12:8to 10 feet bgs
— SS-15: 8 to 9 feet bgs
— SS-16:3to 4 and 8 to 9 feet bgs
e Other VOCs:
— Ethylbenzene from 0to 2,3 to 5, and 5 to 6 feet bgs at SS-12
— Naphthalene from 5-6 feet bgs at SS-13
e The following SVOCs were detected above screening levels in the soil borings at SWMU 1:
— 1,1-biphenyl at all depths at SS-10.
— Dibenzofuran from 0-2 and 3-5 feet bgs at SS-10.
— Benzo(a)anthracene, benzo(b)fluoranthene from 0 to 2, 5 to 6, and 26 to 28 feet bgs at SS-13
— Dibenz(a,h)anthracene from 5 to 6 and 26 to 28 feet bgs at SS-13

— Benzo(a)anthracene, benzo(b)fluoranthene, and dibenz(a,h)anthracene from 27 to 28 feet bgs
from SS-14

— Benzo(a)anthracene from 27 to 28 feet bgs at SS-15
— Benzo(a)anthracene from 27 to 28 feet bgs at SS-16

Several of the SVOC exceedances were J flagged, indicating an estimated result.

43.1 SWMU 1 Soil Investigation Summary

The only exceedances found at SWMU 1 during the Phase 2 investigation are for the protection of
groundwater SSLs. Although multiple VOCs and SVOCs exceeded the SSLs, only TCE and PCE were found
in groundwater at concentrations exceeding SSLs downgradient of SWMU 1. The Phase 1 and Phase 2
PCE soil data that have exceedances of the protection of groundwater SSLs are shown on Figure 4-10.
Figure 4-10 shows the sample interval with the highest concentrations for each location. The majority of
the detections are found in the 8 to 10 feet bgs and 26 to 28 feet bgs interval, just above the water
table.
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Screening-Level Human Health Risk
Assessment

An SHHRA for the Phase 2 RFI was conducted to assess the potential risk associated with exposure to
COPCs in soil at SWMU 1 and in sitewide groundwater (CH2M 2014b). The results of the Phase 1 HHRA
conducted for soil at SWMU 24 did not change based on the Phase 2 sampling event therefore a HHRA
was not conducted of SWMU 24. For SWMU 1, potential risks were estimated for exposure to soil under
current and future land use scenarios and for groundwater; therefore, there were no COPCs that
needed to be carried forward for subsequent phases of investigation based on the results of the SHHRA
and a baseline HHRA for SWMU 24 was not conducted as part of the Phase 2 RFI.

5.1 Risk Assessment Approach for SWMU 1

For SWMU 1, the SHHRA conducted during Phase | RFl identified no site-related COPCs present at levels
that could pose risks above the target levels and that no COPCs needed to be carried forward for
subsequent phases of investigation. However, as discussed in Section 3.4, a number of supplemental
soil borings were collected for SWMU 1 during the Phase 2 RFl investigation activities to further evaluate
the extent of soil contamination. Because additional samples were collected for the 0 to 10-foot
interval, an update of the SHHRA was conducted.

5.2 Risk Assessment Approach for Sitewide Groundwater

The Phase 2 RFl Work Plan (CH2M 2014b) indicated that a baseline HHRA was to be conducted for the
Phase 2 RFI groundwater data. However, because there are currently no complete direct contact
exposure pathways (e.g., potable use) and no likely complete direct contact exposure pathways in the
future, an SHHRA was conducted instead, as was done for soil in the Phase | RFI, using the current
screening criteria. Because the vapor intrusion (VI) pathway is potentially complete, groundwater was
also screened against the VI screening criteria.

53 SHHRA

This section presents the SHHRA for SWMU 1 and sitewide groundwater.

5.3.1 Data Evaluation

Soil samples collected from discrete depths between 0 and 10 feet bgs during the Phase | RFl and Phase
Il RFI and groundwater samples collected during the Phase Il RFl were evaluated in the SHHRA. A
discussion of how the sampling data are grouped for the SWMU 1 and groundwater exposure areas is
provided in the following subsections. Soil samples collected at SWMU 1 are depicted on Figure 3-3 and
sitewide groundwater samples are depicted on Figure 3-2.

The data included in the SHHRA were validated. The following bullets discuss how the qualified data
were evaluated in the risk assessment:

e Rejected (“R” qualified) data were excluded from the risk screening.
e Estimated (“J” qualified) data were treated as detected concentrations in the risk screening.

e For duplicate samples, the maximum concentration between the two samples was used as the
sample concentration.
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The data evaluation methodology used in this SHHRA is consistent with that described in the USEPA-
approved work plan (CH2M 2001; CH2M 2014b). Surface soil samples collected from 0 to 2 feet bgs
were used to evaluate the current/future site worker and current/future trespasser exposure scenarios.
Because future invasive activities may disturb soil in the shallow subsurface (0 to 10 feet bgs) and bring
current subsurface soil to the ground surface where contact may occur, soil from the 0- to 10-foot
interval (“total soil”) was used to evaluate reasonably foreseeable future scenarios (i.e., construction
worker and maintenance worker). Groundwater samples were used to evaluate potential
current/future scenarios (i.e., VI) and future scenarios (i.e., offsite potable use).

SWMU 1

Soil samples collected during the Phase 1 RFl in December 2011 and the Phase 2 RFl in October 2015
were used in the SHHRA. The soil was evaluated in two data groupings: (1) surface soil samples
collected from 0 to 2 feet bgs, and (2) surface and subsurface soil, referred to hereafter as “total soil,”
collected from 0 to 10 feet bgs. The surface soil dataset consists of 16 samples — 9 samples from
December 2011 (Phase 1 RFI) and 7 samples from October 2015 (Phase 2 RFl). The total soil dataset
consists of 49 samples — 27 samples from December 2011 (Phase | RFl) and 22 samples from October
2015 (Phase Il RFI).

Soil samples collected in December 2011 were analyzed for VOCs, SVOCs, and select metals (arsenic,
barium, cadmium, chromium, lead, mercury, selenium, and silver). Soil samples collected in October
2015 were analyzed for the focused target list of VOCs and SVOCs presented in Table 2-2 of the Phase Il
RFI Work Plan (CH2M 2014b).

The analytical dataset for the SWMU 1 samples used in the SHHRA is included in Appendix E, Table E-2.
Of the 57 detected constituents, the maximum concentrations are found in the Phase 1 RFI data, with
the exception of four — m,p-xylene, ethylbenzene, naphthalene, and dibenzofuran, indicating the risk
estimates based on maximum detected concentrations are not likely to differ from the Phase | results.

Sitewide Groundwater

Groundwater samples collected from monitoring wells during the Phase 2 RFl in November 2014 and
February 2016 were used in the SHHRA. The groundwater dataset consists of 10 samples; samples were
analyzed for the focused target list of VOCs, SVOCs, and total metals presented in Table 2-2 of the Phase
2 RFI Work Plan (CH2M 2014).

The analytical dataset for the groundwater samples used in the SHHRA is included in Appendix E,
Table E-3.

5.3.2  Human Health Conceptual Exposure Model

The human health conceptual exposure model (CEM) presents an overview of site conditions, potential
contaminant migration pathways, and exposure pathways to potential receptors. Section 2 presents the
site history and setting, which is summarized below. Figures 5-1 and 5-2 show the conceptual model of
potential exposure pathways for SWMU 1 and sitewide groundwater, respectively. These pathways are
described in further detail in the following paragraphs.

The facility manufactures and distributes polymeric beads and foam. Facility buildings are used for
manufacturing, warehouse, and office space. During the October 2010 site visit and the Phase 1 RFI
fieldwork, it was observed that the area where the SWMU 1 former flaring pad was located had been
converted to an asphalt-covered parking lot for Building 505. Currently, construction or excavation
activities are not taking place at the site. Future residential development of the site is unlikely; future
land use is expected to remain similar to current land use and, therefore, would be industrial.
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Potentially complete exposure pathways and scenarios related to the facility include:
e Current exposure pathways:

— Site (industrial) workers: Exposure to soil vapor or groundwater through inhalation of volatile
emissions in indoor air (via VI)

e Future exposure pathways include the following pathways:

— Trespassers: Exposure to surface soil (0 to 2 feet bgs) through incidental ingestion, dermal
contact, and inhalation of particulate and volatile emissions

— Site (Industrial) workers: Exposure to surface soil (0 to 2 feet bgs) through incidental ingestion,
dermal contact, and inhalation of particulate and volatile emissions; exposure to groundwater
through inhalation of volatile emissions in indoor air (via VI)

— Construction workers: Exposure to combined surface soil (0 to 2 feet bgs) and total soil (0 to
10 feet bgs) during construction activities through incidental ingestion, dermal contact, and
inhalation of particulate and volatile emissions

— Maintenance workers: Exposure to combined surface soil (0 to 2 feet bgs) and total soil (0 to
10 feet bgs) during subsurface utilities repair and maintenance through incidental ingestion,
dermal contact, and inhalation of particulate and volatile emissions

— Onsite and Offsite Residents: Exposure to groundwater through potable use (ingestion, dermal
contact, and inhalation of volatile emissions)

Potential current receptors include site workers (or industrial workers). The current receptors may
come in contact with groundwater through inhalation of volatiles migrating to indoor air.

Potential future receptors include trespassers, site workers, maintenance workers and construction
workers, in addition to the current receptors (site workers). Future receptors may come in contact with
surface soil (incidental ingestion, dermal contact, and inhalation of volatile and particulate emissions
from the surface soil). In addition, it is assumed the future site workers and construction workers could
be exposed to subsurface soil if future industrial buildings or piping or other underground utilities are
repaired or constructed at the site and the soil is reworked, bringing subsurface soil to the surface.
Exposure routes for subsurface soil are the same as those for current surface soil (incidental ingestion of
the soil, dermal contact with the soil, and inhalation of volatile and particulate emissions from the soil).

Potential exposure to groundwater does not occur under current land use. Depth to groundwater is
greater than 10 feet (i.e., approximately 25 feet to the top of the water table) across the site; therefore,
dermal contact is not a potential exposure route. There is no current drinking water use of groundwater
at the site. Scioto Water Incorporated supplies drinking water purchased from the City of Portsmouth,
Ohio, to the facility and most of the residents within the vicinity of the facility. This water is supplied
from the City of Portsmouth’s filtration plant located on the Ohio River approximately 15 miles
upstream of the facility. Five nonpotable water supply wells are located onsite. The facility reports that
Well 5 is used as needed for the wastewater treatment plant, and Well 2 is used for fire protection. The
remaining three wells are not used. Potential exposure to groundwater is considered complete, as
COPCs groundwater have not migrated offsite and are not likely to migrate offsite in the future

(Section 4.2). According to Ohio Department of Natural Resources data, 10 privately owned wells are
within 1 mile of the facility. The use of these wells is unknown. Therefore, for future use, potential
exposure to contaminated groundwater may occur via potable use by hypothetical onsite receptors
(residents).
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5.3.3  SHHRA Approach

The SHHRA was conducted in three steps. Step 1 identified COPCs in soil by comparison to risk-based
screening levels. Industrial soil RSLs are used to address the current exposure scenarios for site
industrial workers and trespassers and the future scenarios for construction works, maintenance
workers (CH2M HILL 2014b). The identified COPCs at each SWMU were evaluated in Step 2 using
maximum detected soil and groundwater concentrations and a risk ratio approach (USEPA 1991a and
2011) to determine whether concentrations pose risks to potential receptor populations above the
USEPA risk management levels (target cancer risk of 1x10® to 1x10* and target noncancer hazard index
of 1). In Step 3, the identified COPCs at each SWMU were evaluated using the 95 percent upper
confidence limit (UCL) concentration and a risk ratio approach (USEPA 1991a and 2011) to determine
whether concentrations pose risks to potential receptor populations above the USEPA risk management
levels. A detailed description of the SHHRA process is provided below.

Step 1

The COPC screening process was conducted for soil and groundwater on a site-specific basis for each
data grouping and exposure area (i.e., SWMU 1 and sitewide groundwater). Surface soil and subsurface
soil analytical results were screened against the industrial soil RSLs (USEPA 2015a). The industrial soil
RSLs are used to identified COPCs for the receptors potentially exposed to soil (trespassers, construction
workers, and maintenance workers [CH2M 2011]). Groundwater results were screened against the tap
water RSLs, which are used to identify COPCs for receptors potentially exposed to groundwater through
potable use (offsite residents). Sitewide groundwater was also screened against groundwater-to-indoor
air vapor intrusion screening levels (VISLs) (USEPA 2015b), which are used to identify COPCs for
receptors potentially exposed to groundwater through VI to indoor air (site workers).

The RSLs for noncarcinogenic health endpoints were based on a target hazard quotient [HQ] of 0.1. The
target HQ of 0.1 was used to account for the potential presence of multiple constituents affecting the
same target organ (i.e., the cumulative HQ, called the hazard index [HI] will be less than 1). The RSLs
based on carcinogenic health endpoints were based on a target excess lifetime cancer risk (ELCR) of
1x10°®. The use of a target ELCR of 1x10°® also accounts for the potential presence of multiple
constituents (i.e., cumulative ELCR less than 1x10%). For those constituents with more than one RSL
(e.g., carcinogenic-based RSL, noncarcinogenic-based RSL), the lowest value was selected as the final RSL
for that constituent. Detected constituents that had no RSL were compared to RSLs for surrogate
chemicals, if available. Soil and groundwater results were screened against the USEPA RSL for trivalent
chromium as a surrogate for total chromium because available documentation indicates chromium has
not been used in the manufacturing process at the facility. Trivalent chromium can occur naturally in
soil and groundwater, and it is unlikely that hexavalent chromium would be present in soil or
groundwater at the facility.

The detection limits for the nondetected constituents in soil and groundwater (i.e., those constituents
never detected in the SWMU soil or sitewide groundwater samples) were compared to the screening
levels discussed above and are provided in Appendix E, Tables E-4 and E-5. For SWMU 1, the detection
limits for 1,2-dibromo-3-chloropropane, acrylonitrile, and hexachlorocyclopentadiene exceeded their
respective screening levels. Because these constituents were not detected in the soil samples, they
were not identified as COPCs for further evaluation. For sitewide groundwater, the detection limits for
11 analytes exceeded their respective screening levels. Because these constituents were not detected in
the groundwater samples, they were not identified as COPCs for further evaluation.

If the maximum detected concentration in soil or groundwater exceeded the appropriate screening
value, the COPC was retained for further evaluation and the screening level risk evaluation proceeded to
Step 2.
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Step 2

For COPCs retained for further evaluation following Step 1, corresponding noncancer hazards and ELCRs
were calculated on a site-specific basis using methods described below. For those constituents
identified as COPCs based on soil saturation-based RSLs, corresponding hazards and risks were
calculated using risk-based RSLs. The industrial soil RSLs are used to estimate noncancer hazards and
ELCRs for the receptors potentially exposed to soil (trespassers, construction workers, and maintenance
workers [CH2M 2011]). The tap water RSLs are used to estimate noncancer hazards and ELCRs for the
receptors potentially exposed to groundwater through potable use (offsite residents).

Noncancer Hazard Estimation Methods

For noncancer effects, the potential for a receptor to develop an adverse effect was estimated by
comparing the predicted level of exposure for a particular chemical with the highest level of exposure
that is considered protective (i.e., the screening level).

For chemicals identified as COPCs in Step 1, a corresponding HQ was calculated using the following
equation:

Maximum detected soil or groundwater concentration (mg/kg or pg/L) x

HQ - target hazard (1) (1)
Industrial Soil or Tap Water RSL
Where :
mg/kg = milligrams per kilogram
pug/L = micrograms per liter

The maximum detected concentration (the same concentration that was used in Step 1) was used in
Step 2. RSLs for noncarcinogenic effects were based on a target HQ of 1.

The individual constituent HQs at SWMU 1 and groundwater were then summed to an area-specific Hl
to assess the potential for noncarcinogenic health effects posed by exposure to multiple constituents
(USEPA 1986). The summation of individual constituent HQs to determine the HI assumes
noncarcinogenic hazards associated with exposure to more than one constituent are additive.
Synergistic or antagonistic interactions between constituents are not considered. The HI may exceed 1
even if all of the individual HQs are less than 1. An HI greater than 1 indicates there is some potential
for adverse noncarcinogenic health effects associated with exposure to the constituents of concern.
However, if the Hl is greater than 1, the target organ/effect specific His can be calculated (summing all
HQs for constituents that affect the same target organ) to determine whether the Hl for a specific target
organ/effect is greater than 1. If the HI for each target organ/effect is not greater than 1, it can be
assumed there is no unacceptable noncarcinogenic hazard to the receptor. If the cumulative
corresponding HI by target organ/effect is greater than 1, then further action (e.g., data collection,
additional data evaluation, and action) may be necessary.

Carcinogenic Risk Estimation

The potential for carcinogenic effects associated with exposure to site-related constituents was
evaluated by estimating the ELCR. ELCR is the incremental increase in the probability of developing
cancer during one’s lifetime in addition to the background probability of developing cancer. For
example, an individual exposed to a carcinogen with a calculated cancer risk of 2x10® indicates the
probability of the individual getting cancer increases by 2 in 1 million above background levels.

Similar to the approach for noncarcinogenic hazard estimates for each sample location, constituent-
specific ELCRs were calculated using a using a risk ratio approach (USEPA 1991a).
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For chemicals identified as COPCs in Step 1, chemical-specific ELCRs were calculated for each identified
using the following equation:

Maximum detected soil or groundwater concentration (mg/kg or ug/L) x
ELCR - target risk level (1x10°°) (2)

Industrial Soil or Tap Water RSL

RSLs for carcinogenic effects were based on a target ELCR of 1 x 10°®. The individual constituent ELCRs at
each SWMU then were summed to obtain a site-specific ELCR to assess the potential for carcinogenic
health effects posed by exposure to multiple constituents (USEPA 1986). As described in the USEPA-
approved work plan (CH2M 2011; CH2M 2014b), if it is determined that cumulative risks are within
USEPA’s risk management range of 1x10°® to 1x10 for carcinogenic compounds, and the cumulative HI
is less than 1, then no further risk evaluation will be recommended (USEPA 1991b).

Step 3

In Step 3, a corresponding risk level was calculated as discussed above for Step 2; however, the
95 percent UCL was used as the concentration instead of the maximum detected concentration.

ProUCL software Version 5.0 (USEPA 2013) was used to calculate the 95 percent UCL. In cases where
the recommended UCL exceeded the maximum detected concentration, the maximum detected
concentration was used to calculate the risk.

5.34 SHHRA Results

Results of the SHHRA for each potential soil exposure interval and sitewide groundwater are presented
in Tables 5-1 through 5-6 and are summarized below.

SWMU 1: Former Flaring Pad

Four polynuclear aromatic hydrocarbons (PAHs) (benzo[a]anthracene, benzo[a]pyrene, benzo[b]
fluoranthene, dibenz[a,h]anthracene,) and arsenic were identified as COPCs in both surface soil and
total soil (Table 5-1). The compound 1,1’-biphenyl was also identified as a COPC in surface soil (Table 5-
1). Based on constituents in the same class, carcinogenic polynuclear aromatic hydrocarbons
benzo(k)fluoranthene, chrysene, indeno[1,2,3-cd]pyrene were included in the risk ratio calculations
(using maximum detected concentrations) with the four PAHs identified as COPCs. The ELCRs associated
with surface soil (3 x 10”°) and total soil (3 x 10°) at SWMU 1 were within USEPA’s risk management
range of 1 x 10°®to 1 x 10*(Table 5-2). The estimated cumulative noncancer Hls for surface soil (0.4)
and total soil (0.6) were below USEPA’s threshold of 1 (Table 5-2).

The risk ratio calculations using the UCL concentration are provided in Table 5-3. The ELCRs associated
with surface soil (2 x 10”°) and total soil (7 x 10°®) at SWMU 1 were within USEPA’s risk management
range of 1 x 10°to 1 x 10, The estimated cumulative noncancer Hls for surface soil (0.3) and total soil
(0.1) were below USEPA’s threshold of 1. Based on these results, no further evaluation is necessary for
potential exposures to soil associated with industrial land use at SWMU 1.

Presence of VOCs detected in soil (Section 4.3.1) and in monitoring well MW-08 (see below) indicates a
potential for VI in nearby buildings. An assessment of the potential exposure to VOCs in the subsurface
at SWMU 1 via the VI pathway is being addressed in a separate, planned investigation.

Sitewide Groundwater

Two VOCs (PCE and TCE) and arsenic were identified as COPCs in groundwater for the potable use
scenario (Table 5-4). Of the four PCE detections in 10 samples collected, one detection from MW-08
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exceeded the screening level, while two of the three TCE detects (MW-08 and MW-10) exceeded the
screening level; and the both arsenic detects (MW-02 and MW-03) exceeded the screening level.

The ELCR (3 x 10#) associated with maximum detected concentrations in groundwater exceeded
USEPA’s risk management range of 1 x 10® to 1 x 10 (Table 5-5). Exceedances are primarily associated
with arsenic concentrations (ELCR = 2 x 10™*) detected in MWO02, and PCE and TCE concentrations
(ELCR =8 x 10 and ELCR = 3 x 107, respectively) detected in MW-08. The estimated cumulative
noncancer HI for groundwater (9) exceeds USEPA’s threshold of 1 (Table 5-5). Exceedances are
associated with PCE and TCE concentrations (Hl = 2 and HI = 5, respectively) detected in MW-08, and
arsenic concentrations (HI = 2) detected in MWO02.

Two VOCs (PCE and TCE) were identified as COPCs in groundwater for the VI scenario (Table 5-6). Of the
four PCE detections in ten samples collected, one detection from MW-08 exceeded the screening level;
one of the three TCE detects (MW-08 and MW-10) exceeded the screening level. Risks were not
calculated for the VI scenario; exceedances of the screening criteria indicate a potential VI concern that
may need further investigation.

Currently, the groundwater is not used onsite for potable purposes and contact with groundwater does
not occur (i.e., depth to groundwater is approximately 25 feet bgs). In addition, water is not migrating
offsite; therefore, current offsite residential exposure does not occur.

Additional investigation is necessary to assess the potential VI impact from TCE and PCE in groundwater
for current and future onsite receptors at SWMU 1 based on the sampling results from one monitoring
well. TCE and PCE concentrations in the sample from MW-08 at SMWU 1 exceed the USEPA
groundwater-to-indoor air VISL (USEPA 2015b). The remaining groundwater concentrations are below
the VISL. The current monitoring well network demonstrates that COPC impacted groundwater is not
migrating offsite; therefore, the assessment of VI for offsite receptors is not required.

Although arsenic, which was evaluated in the Phase | RFl, was detected across the facility at levels
exceeding RSLs in soil, it was not identified in the Phase | SHHRA as a COPC because it is not a site-
related constituent, and the concentrations were close to established background values. The
concentration of arsenic in groundwater at MW-02 is not site-related and no additional investigation is
warranted.

5.4  SHHRA Summary and Conclusions

For SWMU 24, data collected as part of the Phase 2 RFI did not change the conclusions of the Phase |
SHHRA. Based on impacted soil depth of 13 to 15 feet bgs, there is no exposure pathway; therefore,
site-related COPCs are not present at levels that could pose risks above the target levels. The Phase 1
risk assessment concluded the estimated ELCRs and noncancer hazards are within USEPA’s risk
management range for cancer risks and below the USEPA noncancer threshold. Therefore, the Phase 1
concluded that no further evaluation of soil is necessary at SWMU 24 based on current and future
industrial land use at the facility.

A summary of the risk estimates associated with maximum concentrations detected in soil at SWMU 1,
and sitewide groundwater is provided in Table 5-7; risk estimates associated with UCL concentrations
are provided in Table 5-8. The estimated ELCRs and noncancer hazards associated with all COPCs for soil
at SWMU 1 were within USEPA’s risk management range for cancer risks and below the USEPA
noncancer threshold. Based on the results of this SHHRA for soil exposure scenarios associated with
current and anticipated future industrial land use at the facility, no further evaluation is necessary for
soil at SWMU 1.

The estimated ELCR and noncancer hazard associated with COPCs for groundwater exceed USEPA’s risk
management range for cancer risks and USEPA’s noncancer threshold. Further evaluation of potable
use is not warranted because the exposure pathway is incomplete for current onsite use and
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contaminated groundwater is not migrating offsite. Future land use is likely to stay industrial. VOCs in
groundwater near SWMU 1 exceeded VISLs; additional investigations are warranted for potential VI
associated with groundwater at SWMU 1.
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Conclusions

The following DQOs were developed for the Phase 2 RFI:

1. Determine if site-related COPCs are present in groundwater at concentrations exceeding
groundwater screening levels

2. Determine the nature and extent of any site-related COPCs in groundwater that exceed conservative
groundwater screening levels

3. Determine the horizontal and vertical extent of soil contamination of volatile VOCs and SVOCs
exceeding SSLs around the Process Sewer Line Voluntary Closure Area (SWMU 24)

The overall conclusions of the Phase 2 investigation are that the DQOs have been met and no further
investigation is warranted for SWMU 15, SWMU 17, SWMU 18, SWMU 24, SWMU 25-28, and AOC D.
However, additional investigation is warranted at SWMU 1 to assess the potential VI impact from soil
and groundwater COPCs for current and future onsite receptors.

6.1 Sitewide Groundwater

To address the first and second DQOs, 10 monitoring wells were sampled and groundwater grab
samples were collected from seven locations across the facility area at depths from the top of the
aquifer to bedrock. TCE and PCE were detected above screening levels at monitoring well MW-08 (just
downgradient of SWMU 1). The vertical aquifer profiling completed by the groundwater grab locations
show that impacts above MCLs occur in the upper portion of the aquifer, where the monitoring wells are
screened.

Total arsenic, total chromium, and a few SVOCs were detected above screening levels in the
groundwater grab samples collected from various depths in the shallow saturated zone, but, with the
exception of arsenic at MW-02, these were not detected above screening levels in the permanent
monitoring wells. The dissolved phase (filtered) samples collected across the site are either non-detect
or have detections below the screening levels for these constituents. The unfiltered metals and several
SVOC detections are likely related to the high turbidity and high presence of fines in the groundwater
grab samples due to sampling from an open borehole, and bailing MW-02.

An SHHRA was conducted for sitewide groundwater. PCE and TCE exceeded the risk screening levels.
However, further evaluation of potable use is not warranted because the exposure pathway is
incomplete for current onsite use and contaminated groundwater is not migrating offsite. In addition,
direct contact with groundwater does not occur (i.e., depth to groundwater is approximately 25 feet
bgs). The TCE and PCE detected at monitoring well MW-08 exceed the USEPA groundwater-to-indoor
air VISL. The remaining groundwater concentrations are below the VISL.

The results of the Phase 2 investigation show that there are COPCs detected in sitewide groundwater
above screening levels. However, the extent of these COPCs have been defined by the Phase 2
investigation. Screening level exceedances occur in the center of the active facility and are bound by
downgradient monitoring wells.

No further investigation is warranted for sitewide groundwater.

6.2 SWMU 1 Sall

Additional soil sampling was performed at SWMU 1 to further evaluate it as a source of VOCs in
groundwater because TCE and PCE were detected in the groundwater downgradient of SWMU 1 and
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PCE and TCE concentrations in soil exceeded the protection of groundwater SSLs. There were no
exceedances of the industrial soil direct contact RSLs; however, there were several VOC and SVOC
exceedances of the protection of groundwater SSLs. Only TCE and PCE were detected above screening
levels in groundwater downgradient at SWMU 1. The majority of the PCE and TCE detections in soil
exceeding the protection of groundwater SSLs are found in the 8- to 10-feet bgs interval, in the upper
silty/sandy clay, and the 26- to 28-feet bgs interval, just above the water table.

The Phase 1 SHHRA was updated to evaluate the soil data collected at SWMU 1. The additional soil
sampling at SWMU 1 did not change the conclusions of the Phase 1 risk assessment, there are no COPCs
present at levels that could pose risks of direct soil contact above the target levels or that need to be
carried forward for subsequent phases of investigation. However, an assessment of the potential
exposure to VOCs in the subsurface at SWMU 1 via the VI pathway warrants an additional investigation
to assess the potential VI impact for current and future onsite receptors.

6.3 SWMU 24 Investigation

To address the third DQO, a MIP investigation and confirmation soil and groundwater grab sampling
were conducted in the area of SWMU 24 located near the Process Sewer Line Voluntary Closure Area
(near the location of Phase 1 RFI soil sample S24-SS02). The MIP investigation indicated elevated PID
readings near the former sewer line, with the highest responses at two locations that correspond with
where two soil samples had detections of ethylbenzene above the industrial soil direct contact RSL. The
ethylbenzene soil impacts are found at depths from 13 to 15 feet bgs and appear to be bound in the
upper clay and silt layers.

There were several VOC and SVOC soil exceedances of the protection of groundwater SSLs. Total
arsenic, total chromium, and a few SVOCs exceeded screening levels in the groundwater grab samples.
The dissolved phase (filtered) samples are either non-detect or have detections below the screening
levels for these constituents. The unfiltered metals and several SVOC detections are likely related to the
high turbidity that comes from sampling an open boring with no screen or filter pack.

The COPCs in soil are not impacting groundwater and the COPCs in soil are below the depths of
exposure for current or future onsite receptors. The Phase 1 SHHRA concluded that site-related COPCs
are not present at levels that could pose risks above the target levels. The Phase 2 soil data do not
change this conclusion.

Therefore, there is no direct contact risk at SWMU 24 and horizontal and vertical extent has been
adequately delineated. Further investigation at SWMU 24 is not warranted.
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Table 2-1. SWMU and AOC Summaries

RFI Phase 2 Report, Dow Hanging Rock, Ironton, Ohio

Area

Summary and Conclusions

SWMU 1: Former Flaring Pad

VOCs were not detected above USEPA RSLs, but PCE exceeded protection of
groundwater SSLs at three borings and TCE exceeded SSLs at one boring. In addition,
benzo(a)anthracene, benzo(a)pyrene, benzo(b)fluoranthene, dibenz(a,h)anthracene,
indeno(1,2,3-cd)pyrene, benzene, 1,1-biphenyl, and selenium exceeded protection of
groundwater SSLs. The SHHRA determined the risks at the site were within USEPA’s
risk management range and no further evaluation is necessary for potential
exposures to soil associated with industrial land use. No ERA was completed because
of the absence of habitat.

Because of the exceedances of the protection of groundwater SSLs, it was concluded
that potential impacts from this site will be evaluated by sampling sitewide
groundwater during the Phase 2 RFI.

SWMU 15: Two Section Septic Tank
System

No VOCs exceeded human health or ESLs. Benzo(a)anthracene, benzo(a)pyrene,
benzo(b)fluoranthene, dibenz(a,h)anthracene, indeno(1,2,3-cd)pyrene, and mercury
exceeded USEPA RSLs and protection of groundwater SSLs. Additional exceedances
of the protection of groundwater SSLs included selenium and benzene. The SHHRA
determined the risks at the site were within USEPA’s risk management range and no
further evaluation is necessary for potential exposures to soil associated with
industrial land use. No ERA was completed because of the absence of habitat.

Because of the exceedances of the protection of groundwater SSLs, it was concluded
that potential impacts from this site will be evaluated by sampling sitewide
groundwater during the Phase 2 RFI.

SWMU 17: Stormwater Drainage System

No soil VOCs or SVOCs exceeded the USEPA RSL screening levels. Chromium and
selenium exceeded ESLs and nitrobenzene exceeded migration to groundwater SSLs.
No sediment VOCs exceeded human health or ESLs. Pentachlorophenol exceeded
ESLs and protection of groundwater SSLs. Acenaphthylene and selenium exceeded
protection of groundwater SSLs. The SHHRA determined the risks at the site were
within USEPA’s risk management range and no further evaluation is necessary for
potential exposures to soil associated with industrial land use. The ERA determined
there was no unacceptable risk.

Because of the exceedances of the protection of groundwater SSLs, it was concluded
that potential impacts from this site will be evaluated by sampling sitewide
groundwater during the Phase 2 RFI.

SWMU 24: Process Sewer Line

Ethylbenzene, 1,1-biphenyl, benzo(a)anthracene, benzo(a)pyrene,
benzo(b)fluoranthene, dibenz(a,h)anthracene, and indeno(1,2,3-cd)pyrene were
detected at concentrations exceeding USEPA RSLs, but below depths that would be
included in a direct contact industrial risk evaluation. These analytes also exceeded
the protection of groundwater SSLs except for benzo(a)pyrene. Additional
exceedances of the protection of groundwater SSLs included 1,3,5-trimethylbenzene,
benzene, isopropylbenzene, n-propylbenzene, m,p- and o-xylene, and styrene. The
SHHRA determined the risks at the site were within USEPA’s risk management range
and no further evaluation is necessary for potential exposures to soil associated with
industrial land use. No ERA was completed because of the absence of habitat.

Because of the exceedances of the protection of groundwater SSLs and exceedances
of ethylbenzene, 1,1-biphenyl at depths below what was included in the SHHRA, it
was concluded that site conditions will be further evaluated and additional soil and
groundwater investigation will be performed in the Phase 2 RFI.

SWMU 25-28: Former Wastewater
Treatment System

No VOCs exceeded the screening levels. The chemicals 1,1-Biphenyl,
benzo(a)pyrene, benzo(a)anthracene, and benzo(b)fluoranthene exceeded one or
more screening levels in the southern borings. The SHHRA determined the risks at
the site were within USEPA’s risk management range and no further evaluation is
necessary for potential exposures to soil associated with industrial land use. No ERA
was completed because of the absence of habitat.
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Table 2-1. SWMU and AOC Summaries

RFI Phase 2 Report, Dow Hanging Rock, Ironton, Ohio

Area

Summary and Conclusions

Because of the exceedances of the USEPA SSLs protective of groundwater, it was
concluded that potential impacts from this site will be evaluated by sampling
sitewide groundwater during the Phase 2 RFI.

SWMU 36: Former 250-gallon
Pressurized Storage Tanks

Twenty 250-gallon pressurized storage tanks were located throughout the facility
that were used to store liquid wastes such as solvents, oils, or liquid process wastes.
The tanks were discontinued in 1995. The tanks had cradles built into them in order
to move them with forklifts. No other information is available for these units.
Because the tanks were moved around the Styron plant, and cannot be represented
by specific locations, this SWMU was not investigated during the Phase 1 RFI.
Potential impacts from this site will be evaluated by sampling sitewide groundwater
during the Phase 2 RFI.

SWMU 37: Fire Protection Collection
Basin

This unit consists of a 250,000-gallon-capacity concrete basin located north of the
wastewater treatment system. The unit, which began operation in 1992, primarily
receives stormwater. It is constructed of concrete with HDPE lining the outer wall of
the concrete. Joints are provided with an HDPE water-stop, and all inlet and exit
piping was extrusion welded to the HDPE liner. The concrete basin is intact and
functional (CH2M 2011). Given the nature of the basin’s use and design, no soil
investigation was performed during the Phase 1 RFl. Potential impacts from this site
will be evaluated by sampling sitewide groundwater during the Phase 2 RFI.

AOC D: Underground Catalyst Storage
Tank

No VOCs or SVOCs were detected in excess of USEPA RSLs from the samples collected
during the Phase 1 RFIl. Benzene exceeded the protection of groundwater SSLs. The
SHHRA determined the risks at the site were within USEPA’s risk management range
and no further evaluation is necessary for potential exposures to soil associated with
industrial land use. No ERA was completed because of the absence of habitat.

Because of the exceedances of the protection of groundwater SSLs, it was concluded
that potential impacts from this site will be evaluated by sampling sitewide
groundwater during the Phase 2 RFI.

ERA = ecological risk assessment
ESL = ecological screening level
HDPE = high-density polyethylene
PCE = tetrachloroethene

RFI = Resource Conservation and Recovery Act facility investigation

RSL = regional screening level

SHRRA = screening-level human health risk assessment

SSL = soil screening level
TCE = trichloroethene

USEPA = U.S. Environmental Protection Agency

VOC = volatile organic compound
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Table 3-1. Monitoring Well Construction Details
RFI Phase 2 Report, Dow Hanging Rock, Ironton, Ohic

Survey #1 Survey #2 Construction Details
Top of Top of Total Depth of
Top of Ground Top of Ground Top of Bottom of Screen Borehole When Well
Casing (TOC) (TOG) Casing (TOC) (TOG) Screen Screen Length Drilled Diameter Surface
Well ID  Date Installed |Date of Survey Elevation Elevation Latitude Longitude Date of Survey Elevation Elevation (ft bgs) (ft bgs) (ft) (ft bgs) (inches) Completion
MW-01 5-Jan-12 9-Mar-12 553.97 551.36 38.58006279 -82.79379579 9-Mar-15 553.86 551.25 18.11 28.11 10 84 2 FL
MW-02 6-Jan-12 9-Mar-12 554.46 551.86 38.57882295 -82.79203719 9-Mar-15 554.31 551.69 20 30 10 30 2 FL
MW-03 6-Jan-12 9-Mar-12 556.10 553.66 38.57762460 -82.78843575 9-Mar-15 555.94 553.51 24.6 34.6 10 35 2 FL
MW-04 10-Jan-12 9-Mar-12 552.77 549.93 38.57594082 -82.79319582 9-Mar-15 552.60 549.75 22 32 10 35 2 FL
MW-05 7-Jan-12 9-Mar-12 548.66 548.96 38.57431267 -82.79063874 9-Mar-15 548.44 548.77 24 34 10 79 2 S
MW-06 10-Jan-12 9-Mar-12 552.03 549.43 38.57262410 -82.79085576 9-Mar-15 551.83 549.25 19 29 10 35 2 FL
MW-07 9-Jan-12 9-Mar-12 556.59 553.73 38.57057112 -82.78870905 9-Mar-15 556.39 553.53 24 34 10 82 2 FL
MW-08 10-Feb-15 - - 38.57755995 -82.79064768 1-Mar-16 555.02 555.32 26 36 10 38 2 FL
MW-09 9-Feb-16 - - 38.57560232 -82.78769231 1-Mar-16 555.79 552.85 25 35 10 38 2 S
MW-10 8-Feb-16 - - 38.57431659 -82.78858004 1-Mar-16 550.72 547.96 24 34 10 33 2 S
Notes:

bgs = below ground surface

FL = flush mount cover

ft = feet

S = stick up cover
TOC = top of casing
TOG = top of ground
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Table 4-1. Soil Results —SWMU 24
RFI Phase 2 Report, Dow Hanging Rock, Ironton, Ohic

Nov-15 Nov-15 Location>>| A24-SB01 A24-SB02 A24-SB03 A24-SB04 A24-SB05 A24-SB06
A24-5B01-0506- A24-SB01-2324- A24-5B02-1112- A24-5B02-2627- A24-SB03-2526- A24-5B04-1011- A24-SB04-2627- A24-SB05-1213- A24-SB05-2122- A24-5B06-1213-
Industrial Soil RSL, Soil SSL, ple ID>>| 111214 111214 HGR-111214-FDO1 111114 111114 A24-SB03-1314-111314 111314 111114 111114 111214 111214 111114 A24-SB06-2627-111114
Protection of
Direct Contact Groundwater Sample Depth (ft)>>] 5-6 23-24 23-24 11-12 26 -27 13-14 25-26 10-11 26-27 12-13 21-22 12-13 26-27
Sample Date>>| 11/12/2014 11/12/2014 11/12/2014 11/11/2014 11/11/2014 11/13/2014 11/13/2014 11/11/2014 11/11/2014 11/12/2014 11/12/2014 11/11/2014 11/11/2014
Analyte Units
\voc
1,2,4-TRICHLOROBENZENE 110000 200 ug/kg 5U 6U 5U 6U 5U 4,900 U 5U 6U 5U 5U 5U 5U 5U
1,3,5-TRIMETHYLBENZENE 12000000 170 ug/kg 5U 6U 5U 6U 5U 1,700) 5U 6U 5U 5U 5U 5U 5U
ACRYLONITRILE 1100 0.011 ug/kg 20U 22U 20U 23U 20U 20,000 U 19U 23U 19U 21U 22U 21U 21U
BENZENE 5100 2.6 ug/kg 5U 6U 5U 6U 5U 4,900 U 5U 6U 5U 5U 5U 5U 5U
BROMOFORM 86000 21 ug/kg 5U 6U 5U 6U 5U 4,900 U 5U 6U 5U 5U 5U 5U 5U
ETHYLBENZENE 25000 780 ug/kg 5U 6U 5U 6U 5U 1,500,000 260 6U 5U 5U 5U 5U 5U
ISOPROPYLBENZENE 9900000 740 ug/kg 5U 6U 5U 6U 5U 130,000 27 6U 5U 5U 5U 5U 5U
M+P-XYLENE NA NA ug/kg 5U 6U 5U 6U 5U 27,000 5 6U 5U 5U 5U 5U 5U
METHYLENE CHLORIDE 1000000 1.3 ug/kg 5U 6U 5U 6U 5U 4,900 U 5U 6U 5U 5U 5U 5U 5U
N-PROPYLBENZENE 24000000 1200 ug/kg 5U 6U 5U 6U 5U 89,000 21 6U 5U 5U 5U 5U 5U
NAPHTHALENE 17000 0.54 ug/kg 5U 6U 5U 6U 5U 1,700) 5U 6U 5U 5U 5U 5U 5U
O-XYLENE 2800000 190 ug/kg 5U 6U 5U 6U 5U 23,000 6 6U 5U 5U 5U 5U 5U
STYRENE 35000000 110 ug/kg 5U 6U 5U 6U 5U 310,000 140 6U 5U 5U 5U 5U 5U
ITETRACHLOROETHENE 100000 2.3 ug/kg 5U 6U 5U 6U 5U 4,900 U 5U 6U 5U 5U 5U 5U 5U
ITRICHLOROETHENE 6000 1.8 ug/kg 5U 6 U 5U 6U 5U 4,900 U 5U 6U 5U 5U 5U 5U 5U
SsvocC
1,1'-BIPHENYL 200000 8.7 ug/kg 40U 35U 35U 41U 35U 71,000 1,200 40U 35U 41U 34U 41U 35U
2-METHYLNAPHTHALENE 3000000 190 ug/kg 20U 18U 4) 21U 18U 650 12) 21U 18U 21U 17U 21U 18U
BENZO(A)ANTHRACENE 2900 4.2 ug/kg 20U 16 6) 21U 5) 17) 6) 21U 18U 8] 5) 21U 18U
BENZO(A)PYRENE 290 240 ug/kg 20U 9) 5) 21U 5) 21U 5) 21U 18U 20) 10) 21U 18U
BENZO(B)FLUORANTHENE 2900 41 ug/kg 20U 51 22 21U 10) 21U 13) 21U 18U 23 15) 21U 5)
DIBENZ(A,H)ANTHRACENE 290 13 ug/kg 20U 11) 18U 21U 18U 21U 18U 21U 18U 6) 17U 21U 18U
DIBENZOFURAN 1000000 150 ug/kg 40U 35U 22) 41U 35U 220 36U 40U 35U 41U 34U 41U 35U
INDENO(1,2,3-CD)PYRENE 2900 130 ug/kg 20U 19 6)J 21U 7) 21U 4) 21U 18U 17) 11) 21U 18U
NITROBENZENE 22000 0.092 ug/kg 40U 35U 35U 41U 35U 41U 36U 40U 35U 41U 34U 41U 35U
PENTACHLOROPHENOL 4000 10 ug/kg 200 U 180 U 180 U 210U 180 U 210U 180 U 210U 180 U 210U 170 U 210U 180 U
GENERAL CHEMISTRY
MOISTURE NA NA percent 17.2 5.6 4.7 18.4 4.4 19.5 7 18 4.4 18.4 2.9 19.6 4.6

Notes:
NA = not applicable

J = The analyte was positively identified: the associated numerical value is the approximate concentration of the analyte in the sample

U = The analyte was analyzed for, but was not detected above the reported sample quantitation limit.

ug/kg = micrograms per kilogram
RSL = risk-based screening level

SSL = soil screening level

SVOC = semivolatile organic compound

VOC = volatile organic compound
Maximum contaminant limit (MCL)-based protection of groundwater SSLs used if available. If not available, the risk-based SSL is used

Bold indicates the analyte was detected
Shading indicates the result exceeded industrial RSL screening criteria
Blue indicates the results exceeded protection of groundwater SSLs.
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Table 4-2. Groundwater Grab Results — SWMU 24
RFI Phase 2 Report, Dow Hanging Rock, Ironton, Ohio

Location| A24-GWO01 A24-GW02 A24-GWO03 A24-GWO04
Sample ID| A24-GWO01-2529-111714 A24-GW02-2529-111314 A24-GW03-2529-111414 A24-GW04-2529-111414
Sample Depth (ft)] 25-29 25-29 25-29 25-29
Sample Date 11/17/2014 11/13/2014 11/14/2014 11/14/2014
[Analyte Screening Level
VOC (ug/L)
1,2,4-TRICHLOROBENZENE 70 05U 05U 05U 05U
1,3,5-TRIMETHYLBENZENE 120 05U 05U 05U 05U
ACRYLONITRILE 0.052 5U 5U 5U 5U
BENZENE 5 0.1) 05U 05U 05U
BROMOFORM 80 05U 05U 05U 05U
ETHYLBENZENE 700 05U 0.5) 05U 05U
ISOPROPYLBENZENE 450 05U 05U 05U 05U
M-+P-XYLENE - 05U 05U 05U 05U
METHYLENE CHLORIDE 5 05U 05U 05U 05U
N-PROPYLBENZENE 660 05U 05U 05U 05U
NAPHTHALENE 0.17 05U 05U 05U 05U
O-XYLENE 190 05U 05U 05U 05U
STYRENE 100 05U 05U 05U 05U
[TETRACHLOROETHENE 5 05U 05U 05U 05U
TRICHLOROETHENE 5 0.5U 0.5U 0.5U 0.5U
SVOC (pg/L)
1,1'-BIPHENYL 0.83 1U 1U 1U 1U
2-METHYLNAPHTHALENE 36 0.034) 0.0221) 0.015)J 0.053 UJ
BENZO(A)ANTHRACENE 0.012 0.013) 0.066 0.051U 0.012)
BENZO(A)PYRENE 0.2 R 0.057 0.051U 0.053 UJ
BENZO(B)FLUORANTHENE 0.034 0.019) 0.12 0.014) 0.017)
DIBENZ(A,H)ANTHRACENE 0.0034 R 0.017) 0.051U 0.053 UJ
DIBENZOFURAN 7.9 0.032) 0.024) 0.022) 0.053 UJ
INDENO(1,2,3-CD)PYRENE 0.034 R 0.072 0.051U 0.053 UJ
NITROBENZENE 0.14 1U 1U 1U 1U
PENTACHLOROPHENOL 1 R R R 5U
[IMETAL (mg/L)
ARSENIC 0.01 0.0469 0.0205 0.0223 0.102
ARSENIC, dissolved 0.01 0.0089 0.002 U 0.002 U 0.00093 )
CHROMIUM 0.1 0.385 0.124 0.188 3.28
CHROMIUM, dissolved 0.1 0.00056 J 0.002 U 0.002 U 0.00087 J
MERCURY 0.002 0.00019J 0.00015J 0.00012 ) 0.00028
MERCURY, dissolved 0.002 0.0002 U 0.0002 U 0.0002 U 0.0002 U
SELENIUM 0.05 0.0023 0.001)J 0.0011) 0.0034
SELENIUM, dissolved 0.05 0.002 U 0.002 U 0.002 U 0.002 U
Notes:

ug/L = micrograms per liter

J =The analyte was positively identified: the associated numerical value is the approximate concentration of the analyte in the sample.

mg/L = milligrams per liter
NA = Not analyzed

R = The sample results are rejected due to serious deficiencies in the ability to analyze the sample and to meet the quality control criteria. The presence or absence of the analyte cannot be verified.
SVOC = semivolatile organic compound

U = The analyte was analyzed for, but was not detected above the reported sample quantitation limit.

UJ = The analyte was below the reported sample quantitation limit. However, the reported value is approximate.

VOC = volatile organic compound

Bold indicates the analyte was detected.

Shading indicates the result exceeded screening criteria.
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Table 4-3. Groundwater Level Measurements
RFI Phase 2 Report, Dow Hanging Rock, Ironton, Ohio

Survey Data*

Water Level Data

Water Level Data

Water Level Data

Water Level Data

11/4/2014 11/20/2014 3/9/2015 2/16/2016
Top of Casing
(TOC) Top of Ground | Water Level Water Level Water Level Water Level
Well ID Elevation (TOG) Elevation (ft btoc) Elevation (ft btoc) Elevation (ft btoc) Elevation (ft btoc) Elevation
MW-01 553.86 551.25 29.03 524.83 29.16 524.70 29.33 524.53 28.08 525.78
MW-02 55431 55169 29.47 524.84 29.64 524.67 29.9 524.41 28.59 525.72
MW-03 555.94 553.51 31.26 524.68 31.39 524.55 317 524.24 30.44 525.50
MW-04 552,60 549 75 27.9 524.70 28.04 524.56 28.32 524.28 27.08 525.52
MW-05 548.44 548.77 23.78 524.66 23.94 524.50 24.26 524.18 22.98 525.46
MW-06 55183 549,25 27.26 524.57 27.38 524.45 27.66 524.17 26.46 525.37
MW-07 556.39 553.53 31.94 524.45 29.06 527.33 32.31 524.08 31.15 525.24
MW-08 553.02 55332 - - - - - - 27.44 525.58
MW-09 555.79 552 85 - - - - - - 30.41 525.38
MW-10 550.72 54796 - - - - - - 25.35 525.37
Notes:

btoc = below top of casing

ft = feet
TOC = top of casing
TOG = top of ground

*Survey data used are from March 2015 for original site wells MW-01 through MW-07 and March 2016 for newly installed wells MW-08 through MW-10.
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Table 4-4. Groundwater Grab Results — Sitewide Groundwater
RFI Phase 2 Report, Dow Hanging Rock, Ironton, Ohio

Location VP08 VP09 VP10
Sample ID] VP08-GW-2529-111714 | VP08-GW-4549-111714 | VP08-GW-6569-111814 | VP08-GW-7175-111814 | VP09-GW-2529-111814 | HGR-111914-FDO1 | VP09-GW-4549-111914 | VP09-GW-6569-111914 | VP09-GW-7175-111914 | VP10-GW-4549-111914 | VP10-GW-6569-111914 | VP10-GW-7680-111914 | VD10-GW-2529-112014
Sample Depth (ft) 25-29 45 - 49 65 - 69 71-75 25-29 45 - 49 45 - 49 65 - 69 71-75 45 - 49 65 - 69 76 - 80 25-29
Sample Date 11/17/2014 11/17/2014 11/18/2014 11/18/2014 11/18/2014 11/19/2014 11/19/2014 11/19/2014 11/19/2014 11/19/2014 11/19/2014 11/19/2014 11/20/2014

Analyte Screening Level
VOC (pg/L)
1,2,4-TRICHLOROBENZENE 70 05U 05U 05U 05U 05U 05U 05U 05U 05U 05U 05U 05U 05U
1,3,5-TRIMETHYLBENZENE 120 05U 05U 05U 05U 05U 05U 05U 05U 05U 05U 05U 05U 05U
ACRYLONITRILE 0.052 5U 5U 5U 5U 5U 5U 5U 5U 5U 5U 5U 5U 5U
BENZENE 5 05U 05U 05U 05U 05U 05U 05U 05U 05U 05U 05U 05U 0.2J
BROMOFORM 80 05U 05U 05U 05U 05U 05U 05U 05U 05U 05U 05U 05U 05U
ETHYLBENZENE 700 05U 05U 05U 05U 05U 05U 05U 05U 05U 05U 05U 05U 05U
ISOPROPYLBENZENE 450 05U 05U 05U 05U 05U 05U 05U 05U 05U 05U 05U 05U 05U
M+P-XYLENE - 05U 05U 05U 05U 05U 05U 05U 05U 05U 05U 05U 05U 05U
METHYLENE CHLORIDE 5 05U 05U 05U 05U 05U 05U 05U 05U 05U 05U 05U 05U 05U
N-PROPYLBENZENE 660 05U 05U 05U 05U 05U 05U 05U 05U 05U 05U 05U 05U 05U
NAPHTHALENE 0.17 05U 05U 05U 05U 05U 05U 05U 05U 05U 05U 05U 05U 05U
O-XYLENE 190 05U 05U 05U 05U 05U 05U 05U 05U 05U 05U 05U 05U 05U
STYRENE 100 05U 05U 05U 05U 05U 05U 05U 05U 05U 05U 05U 05U 05U
ITETRACHLOROETHENE 5 1.3 05U 05U 05U 0.7 05U 05U 05U 05U 05J 0.3J 0.2J 35
ITRICHLOROETHENE 5 0.1J 0.3J 0.5U 0.5U 0.1J 0.5U 0.5U 0.5U 0.5U 0.2J 0.5U 0.5U 58
SVOC (ug/L)
1,1'-BIPHENYL 0.83 1U iU 1U iU 1U 1U 1U iU 1U iU 1U iU 1U
2-METHYLNAPHTHALENE 36 0.015J 0.053 UJ 0.34 0.035J 0.011J 0.036 U 0.036 U 0.05U 3.9 0.022U 0.015U 0.087 U 0.04J
BENZO(A)ANTHRACENE 0.012 0.012J 0.053 UJ 0.046 J 0.055 U R 0.056 U 0.055U 0.058 U 0.21 0.014U 0.058 U 0.056 U 0.05UJ
BENZO(A)PYRENE 0.2 0.054 UJ 0.053 UJ 0.055J 0.055 U R 0.056 U 0.055U 0.058 U 0.15 0.056 U 0.058 U 0.056 U 0.05UJ
BENZO(B)FLUORANTHENE 0.034 0.02J 0.053 UJ 0.085 0.015J R 0.056 U 0.055U 0.058 U 0.19 0.018U 0.058 U 0.014U 0.05UJ
DIBENZ(A,H)ANTHRACENE 0.0034 0.054 UJ 0.053 UJ 0.012J 0.055 U R 0.056 U 0.055U 0.058 U 0.021J 0.056 U 0.058 U 0.056 U 0.05UJ
DIBENZOFURAN 7.9 0.015J 0.053 UJ 0.11 0.055 U 0.013J 0.014J 0.013J 0.018J 0.86 0.038J 0.058 U 0.031J 0.013J
INDENO(1,2,3-CD)PYRENE 0.034 0.054 UJ 0.053 UJ 0.044J 0.055 U R 0.056 U 0.055U 0.058 U 0.049U 0.056 U 0.058 U 0.056 U 0.05UJ
NITROBENZENE 0.14 1U iU 1U iU 1U 1U 1U iU 1U iU 1U iU 1U
PENTACHLOROPHENOL 1 6 U R 5U 6 U R 6 U 6 U 6 U 6 U 6 U 6 U R 5U
METAL (mg/L)
ARSENIC 0.01 0.0897 0.124 0.202 0.359 0.17 0.165J 0.0998 J 0.213 0.41 0.129 0.0307 0.253 0.124
ARSENIC, dissolved 0.01 0.002U 0.0086 0.0023 0.0029 0.002U 0.002 U 0.002U 0.0227 0.0028 0.002 U 0.0011J 0.0098 0.002 U
CHROMIUM 0.1 0.301 0.568 0.807 1.21 0.628 0.56 J 0.378J 0.352 4.93 0.228 0.269 1.25 0.563
CHROMIUM, dissolved 0.1 0.004J 0.02 0.002U 0.002 U 0.002U 0.00066 J 0.002U 0.0311 0.00066 J 0.002 U 0.005 0.0441 0.002 U
MERCURY 0.002 0.0002 0.00029 0.00016 J 0.00025 0.0003 0.0006 0.00059 0.00041 0.00061 0.00037 0.00031 0.00055 0.00057
MERCURY, dissolved 0.002 0.0002 U 0.0002 U 0.0002 U 0.0002 U 0.0002 U 0.0002 U 0.0002 U 0.0002 U 0.0002 U 0.0002 U 0.0002 U 0.0002 U 0.0002 U
SELENIUM 0.05 0.0099 0.0063 0.0088 0.0137 0.0055 0.0214J 0.0137J 0.0095 0.0108 0.0028 J 0.001J 0.0093 0.0018J
SELENIUM, dissolved 0.05 0.008 0.002U 0.002U 0.002U 0.002U 0.002U 0.002U 0.00056 J 0.002 U 0.002U 0.002U 0.002 U 0.00068 J

Notes:

-- = Not analyzed. VP-11 through VP-14 were only sampled for VOCs
J = The analyte was positively identified: the associated numerical value is
the approximate concentration of the analyte in the sample.

R =The sample results are rejected due to serious deficiencies in the
ability to analyze the sample and to meet the quality control criteria. The
presence or absence of the analyte cannot be verified.

U =The analyte was analyzed for, but was not detected above the

reported sample quantitation limit.

UJ = The analyte was below the reported sample quantitation limit.

However, the reported value is approximate.

mg/L = milligrams per liter

ug/L = micrograms per liter
Bold indicates the analyte was detected

Shading indicates the result exceeded screening criteria
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Table 4-4. Groundwater Grab Results — Sitewide Groundwater
RFI Phase 2 Report, Dow Hanging Rock, Ironton, Ohio

Location S01-VP11 S01-VP12 S01-VP13 S01-VP14
Sample ID] S01-VP11-2832-100815 | HGR-100815-FD01 | S01-VP11-4852-100815 | S01-VP12-2832-100815 | S01-VP12-4852-100815 | S01-VP13-2832-100815 | S01-VP13-4852-100815 | S01-VP13-7579-100915 | S01-VP14-2832-100915 | S01-VP14-4852-100915 | S01-VP14-7882-100915
Sample Depth (ft) 28 - 32 48 - 52 48 - 52 28-32 48 - 52 28-32 48 - 52 75-79 28-32 48 - 52 78 - 82
Sample Date 10/8/2015 10/8/2015 10/8/2015 10/8/2015 10/8/2015 10/8/2015 10/8/2015 10/9/2015 10/9/2015 10/9/2015 10/9/2015

Analyte Screening Level
VOC (pg/L)
1,2,4-TRICHLOROBENZENE 70 05U 05U 05U 05U 05U 05U 05U 05U 05U 05U 10UJ
1,3,5-TRIMETHYLBENZENE 120 05U 05U 05U 05U 05U 05U 05U 05U 05U 05U 10UJ
ACRYLONITRILE 0.052 5U 5U 5U 5U 5U 5U 5U 5U 5U 5U 100 UJ
BENZENE 5 05U 0.5 0.6 0.6 0.2J 0.11J 05U 0.2J 05U 05U 10UJ
BROMOFORM 80 05U 05U 05U 05U 05U 05U 05U 05U 05U 05U 10UJ
ETHYLBENZENE 700 05U 05U 05U 05U 05U 05U 05U 05U 05U 05U 10UJ
ISOPROPYLBENZENE 450 05U 05U 05U 05U 05U 05U 05U 05U 05U 05U 10 UJ
M+P-XYLENE - 05U 05U 05U 05U 05U 05U 05U 05U 05U 05U 10UJ
METHYLENE CHLORIDE 5 05U 05U 05U 05U 05U 05U 05U 05U 05U 05U 10UJ
N-PROPYLBENZENE 660 05U 05U 05U 05U 05U 05U 05U 05U 05U 05U 10UJ
NAPHTHALENE 0.17 05U 05U 05U 05U 05U 05U 05U 05U 05U 05U 10UJ
O-XYLENE 190 05U 05U 05U 05U 05U 05U 05U 05U 05U 05U 10 UJ
STYRENE 100 05U 05U 05U 0.1J 05U 05U 05U 05U 05U 05U 10 UJ
ITETRACHLOROETHENE 5 2.6 0.8 0.9 5.6 1.2 6.6 0.2J 0.41J 1.7 05U 10UJ
ITRICHLOROETHENE 5 0.4J 0.5U 0.5U 0.4J 0.2J 0.7 0.5U 0.5U 1.4 0.5U 10 UJ
SVOC (ug/L)
1,1'-BIPHENYL 0.83 NA NA NA NA NA NA NA NA NA NA NA
2-METHYLNAPHTHALENE 36 NA NA NA NA NA NA NA NA NA NA NA
BENZO(A)ANTHRACENE 0.012 NA NA NA NA NA NA NA NA NA NA NA
BENZO(A)PYRENE 0.2 NA NA NA NA NA NA NA NA NA NA NA
BENZO(B)FLUORANTHENE 0.034 NA NA NA NA NA NA NA NA NA NA NA
DIBENZ(A,H)ANTHRACENE 0.0034 NA NA NA NA NA NA NA NA NA NA NA
DIBENZOFURAN 7.9 NA NA NA NA NA NA NA NA NA NA NA
INDENO(1,2,3-CD)PYRENE 0.034 NA NA NA NA NA NA NA NA NA NA NA
NITROBENZENE 0.14 NA NA NA NA NA NA NA NA NA NA NA
PENTACHLOROPHENOL 1 NA NA NA NA NA NA NA NA NA NA NA
METAL (mg/L)
ARSENIC 0.01 NA NA NA NA NA NA NA NA NA NA NA
ARSENIC, dissolved 0.01 NA NA NA NA NA NA NA NA NA NA NA
CHROMIUM 0.1 NA NA NA NA NA NA NA NA NA NA NA
CHROMIUM, dissolved 0.1 NA NA NA NA NA NA NA NA NA NA NA
MERCURY 0.002 NA NA NA NA NA NA NA NA NA NA NA
MERCURY, dissolved 0.002 NA NA NA NA NA NA NA NA NA NA NA
SELENIUM 0.05 NA NA NA NA NA NA NA NA NA NA NA
SELENIUM, dissolved 0.05 NA NA NA NA NA NA NA NA NA NA NA

Notes:

-- = Not analyzed. VP-11 through VP-14 were only sampled for VOCs
J = The analyte was positively identified: the associated numerical value is
the approximate concentration of the analyte in the sample.

R =The sample results are rejected due to serious deficiencies in the
ability to analyze the sample and to meet the quality control criteria. The
presence or absence of the analyte cannot be verified.

U =The analyte was analyzed for, but was not detected above the

reported sample quantitation limit.

UJ = The analyte was below the reported sample quantitation limit.

However, the reported value is approximate.

mg/L = milligrams per liter
ug/L = micrograms per liter

Bold indicates the analyte was detected

Shading indicates the result exceeded screening criteria

EN0502161117STL
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Table 4-5. Soil Results —SWMU 1

RFI Phase 2 Report, Dow Hanging Rock, Ironton, Ohic

NA = Not applicable

J =The analyte was positively identified: the associated numerical value is the approximate concentration

of the analyte in the sample.

U =The analyte was analyzed for, but was not detected above the reported sample quantitation limit.

ug/kg = micrograms per kilogram

SVOC = semivolatile organic compound

VOC = volatile organic compound

MCL-based soil screening level for Protection of Groundwater used where available. Othewise the Risk-

based screening level is used.

Bold indicates the analyte was detected.
Shading indicates the result exceeded industrial RSL screening criteria.

Blue indicates the results exceeded migration to groundwater screening levels.

EN0502161117STL

Location>> S01-SS10 S01-S511
Nov-15 Nov-15
Sample ID>>] S01-S510-0002-100615 S01-5S510-0305-100615 S01-SS10-0809-100615 S01-S510-2728-100615 S01-5511-0002-100615 501-S511-0304-100615 S01-5511-0810-100615 S01-S511-2829-100615
Industrial Soil RSL, Soil SSL,
Direct Contact Protective of GW Sample Depth (ft)>>) 0-2 3-5 8-9 27-28 0-2 3-4 8-10 28-29
Sample Date>>| 10/6/2015 10/6/2015 10/6/2015 10/6/2015 10/6/2015 10/6/2015 10/6/2015 10/6/2015
lAnalyte Units
voC
1,2,4-TRICHLOROBENZENE 110000 200 ug/kg 230U 340U 270U 6U 5U 5U 5U 6U
1,3,5-TRIMETHYLBENZENE 12000000 170 ug/kg 230U 340U 270U 6U 5U 5U 5U 6U
IACRYLONITRILE 1100 0.011 ug/kg 920U 1,300 U 1,100 U 22U 19U 21U 20U 22U
BENZENE 5100 2.6 ug/kg 230U 340U 270U 6U 5U 5U 5U 6U
BROMOFORM 86000 21 ug/kg 230U 340U 270U 6U 5U 5U 5U 6U
ETHYLBENZENE 25000 780 ug/kg 230U 340U 270U 6U 5U 5U 5U 6U
ISOPROPYLBENZENE 9900000 740 ug/kg 230U 340U 270U 6U 5U 5U 5U 6U
M+P-XYLENE NA NA ug/kg 230U 340U 270U 6U 5U 5U 5U 6U
METHYLENE CHLORIDE 1000000 13 ug/kg 230U 340U 270U 6U 5U 5U 5U 6U
N-PROPYLBENZENE 24000000 1200 ug/kg 230U 340U 270U 6U 5U 5U 5U 6U
NAPHTHALENE 17000 0.54 ug/kg 230U 340U 270 UJ 6U 5U 5U 5U 6U
(O-XYLENE 2800000 190 ug/kg 230U 340U 270U 6U 5U 5U 5U 6U
STYRENE 35000000 110 ug/kg 230U 340U 270U 6U 5U 5U 5U 6U
ITETRACHLOROETHENE 100000 23 ug/kg 230U 73) 170) 3) 5U 5U 38 5)
ITRICHLOROETHENE 6000 1.8 ug/kg 230U 340U 270U 6U 5U 5U 1) 6U
SvOC
1,1'-BIPHENYL 200000 8.7 ug/keg 73,000 110,000 1,500 120 39U 40U 39U 35U
2-METHYLNAPHTHALENE 3000000 190 ug/kg 11) 6) 21U 18U 20U 21U 20U 18U
BENZO(A)ANTHRACENE 2900 4.2 ug/kg 20U 21U 21U 18U 20U 21U 20U 18U
BENZO(A)PYRENE 290 240 ug/kg 20U 21U 21U 18U 20U 21U 20U 18U
BENZO(B)FLUORANTHENE 2900 41 ug/kg 20U 21U 21U 4) 20U 21U 20U 4)
DIBENZ(A,H)ANTHRACENE 290 13 ug/kg 20U 21U 21U 18U 20U 21U 20U 18U
DIBENZOFURAN 1000000 150 ug/kg 170 170 40U 34U 39U 40U 39U 35U
INDENO(1,2,3-CD)PYRENE 2900 130 ug/kg 20U 21U 21U 18U 20U 21U 20U 18U
NITROBENZENE 22000 0.092 ug/kg 39U 40U 40U 34U 39U 40U 39U 35U
PENTACHLOROPHENOL 4000 10 ug/kg 200U 210U 210U 180 U 200 U 210 U 200 U 180 U
||GENERAL CHEM
MOISTURE NA NA percent 15.9 18.4 18.6 4.2 14.4 18.3 15.6 5.1
Notes:
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Table 4-5. Soil Results —SWMU 1

RFI Phase 2 Report, Dow Hanging Rock, Ironton, Ohic

Nov-15

Industrial Soil RSL,

Nov-15

Soil SSL,

Location>>|

Sample ID>>|

S01-S512-0002-100615

S01-S512-0305-100615

S01-S512-0506-100615

501-5512

S01-S512-0810-100615

S01-S512-2324-100615

HGR-100615-FDO1

S01-S512-2729-100615

NA = Not applicable

J =The analyte was positively identified: the associated numerical value is the approximate concentration

of the analyte in the sample.

U =The analyte was analyzed for, but was not detected above the reported sample quantitation limit.

ug/kg = micrograms per kilogram

SVOC = semivolatile organic compound

VOC = volatile organic compound

MCL-based soil screening level for Protection of Groundwater used where available. Othewise the Risk-

based screening level is used.

Bold indicates the analyte was detected.

Shading indicates the result exceeded industrial RSL screening criteria.

Blue indicates the results exceeded migration to groundwater screening levels.

EN0502161117STL

Direct Contact Protective of GW Sample Depth (ft)>>| 0-2 3-5 5-6 8-10 23-24 27-29 27-29
S le Date>> 10/6/2015 10/6/2015 10/6/2015 10/6/2015 10/6/2015 10/6/2015 10/6/2015
lAnalyte Units
i\vOC
1,2,4-TRICHLOROBENZENE 110000 200 ug/kg 240U 270U 240U 5U 5U 5U 5U
1,3,5-TRIMETHYLBENZENE 12000000 170 ug/kg 240U 270U 240U 5U 5U 5U 5U
IACRYLONITRILE 1100 0.011 ug/kg 970 U 1,100 U 970 U 20U 20U 20U 21U
BENZENE 5100 2.6 ug/kg 240U 270U 240U 0.5) 5U 5U 5U
BROMOFORM 86000 21 ug/kg 240U 270U 240U 10 5U 5U 5U
ETHYLBENZENE 25000 780 ug/kg 10,000 21,000 18,000 5U 5U 110) 5U)
ISOPROPYLBENZENE 9900000 740 ug/kg 240U 270U 240U 5U 5U 5U 5U
M+P-XYLENE NA NA ug/kg 240U 270U 240U 5U 5U 5U 5U
METHYLENE CHLORIDE 1000000 13 ug/kg 240U 270U 240U 5U 5U 5U 5U
N-PROPYLBENZENE 24000000 1200 ug/kg 240U 270U 240U 5U 5U 5U 5U
NAPHTHALENE 17000 0.54 ug/kg 240 U) 270 U) 240 UJ 5U 5U 5U 5U
(O-XYLENE 2800000 190 ug/kg 240U 270U 240U 5U 5U 5U 5U
STYRENE 35000000 110 ug/kg 240U 270U 240U 5U 5U 5U 5U
ITETRACHLOROETHENE 100000 23 ug/kg 240U 270U 240U 62 2) 38) 1)
ITRICHLOROETHENE 6000 1.8 ug/kg 240 U 270 U 240 U 6 5U 1) 5U
SVOC
1,1'-BIPHENYL 200000 8.7 ug/kg 40U 40U 39U 39U 34U 34U 34U
2-METHYLNAPHTHALENE 3000000 190 ug/kg 20U 20U 23 20U 18U 18U 17U
BENZO(A)ANTHRACENE 2900 4.2 ug/kg 20U 20U 20U 20U 18U 18U 17U
BENZO(A)PYRENE 290 240 ug/kg 20U 20U 4) 20U 18U 18U 17U
BENZO(B)FLUORANTHENE 2900 41 ug/kg 20U 20U 8J 20U 8) 18U 17U
DIBENZ(A,H)ANTHRACENE 290 13 ug/kg 4) 20U 20U 20U 18U 18U 17U
DIBENZOFURAN 1000000 150 ug/kg 40U 40U 39U 39U 34U 34U 34U
INDENO(1,2,3-CD)PYRENE 2900 130 ug/kg 6)J 20U 20U 20U 18U 18U 17U
NITROBENZENE 22000 0.092 ug/kg 40U 40U 39U 39U 34U 34U 34U
PENTACHLOROPHENOL 4000 10 ug/kg 200 U 200 U 200 U 200U 180 U 180 U 170 U
||GENERAL CHEM
MOISTURE NA NA percent 17.2 16.8 14.6 14.8 3.8 4 3.5
Notes:
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Table 4-5. Soil Results —SWMU 1
RFI Phase 2 Report, Dow Hanging Rock, Ironton, Ohic

Location>> S01-SS13 S01-SS14
Nov-15 Nov-15
Sample ID>>]  S01-SS13-0002-100615 S01-S513-0506-100615 S01-S513-0810-100615 S01-S513-2628-100615 S01-S514-0102-100715 S01-S514-0304-100715 S01-S514-0809-100715 HGR-100715-FDO1 S01-S514-2728-100715
Industrial Soil RSL, Soil SSL,
Direct Contact Protective of GW Sample Depth (ft)>>| 0-2 5-6 8-10 26-28 1-2 3-4 8-9 27-28 27-28
S le Date>> 10/6/2015 10/6/2015 10/6/2015 10/6/2015 10/7/2015 10/7/2015 10/7/2015 10/7/2015 10/7/2015
lAnalyte Units
\voC
1,2,4-TRICHLOROBENZENE 110000 200 ug/kg 5U 5U 5U 5U 5U 5U 6U 5U 5U
1,3,5-TRIMETHYLBENZENE 12000000 170 ug/kg 5U 5U 5U 5U 5U 5U 6U 5U 5U
IACRYLONITRILE 1100 0.011 ug/kg 21U 20U 22U 20U 20U 21U 23U 22U 21U
BENZENE 5100 2.6 ug/kg 5U 5U 5U 5U 5U 5U 6U 5U 5U
BROMOFORM 86000 21 ug/kg 5U 5U 5U 5U 5U 5U 6U 5U 5U
ETHYLBENZENE 25000 780 ug/kg 5U 2) 5U 5U 5U 5U 6U 5U 5U
ISOPROPYLBENZENE 9900000 740 ug/kg 5U 5U 5U 5U 5U 5U 6U 5U 5U
M+P-XYLENE NA NA ug/kg 5U 9 5U 5U 5U 5U 6U 5U 5U
METHYLENE CHLORIDE 1000000 13 ug/kg 5U 5U 5U 5U 5U 5U 6U 5U 5U
N-PROPYLBENZENE 24000000 1200 ug/kg 5U 5U 5U 5U 5U 5U 6U 5U 5U
NAPHTHALENE 17000 0.54 ug/kg 5U 8 5U 5UJ 5U 5U 6U 5U 5U
(O-XYLENE 2800000 190 ug/kg 5U 3) 5U 5U 5U 5U 6U 5U 5U
STYRENE 35000000 110 ug/kg 5U 5U 5U 5U 5U 5U 6U 5U 5U
ITETRACHLOROETHENE 100000 23 ug/kg 1) 5 24 69 3) 5 12 2) 16
ITRICHLOROETHENE 6000 1.8 ug/kg 5U 5U 5U 1) 5U 5U 6U 5U 5U
SvOC
1,1'-BIPHENYL 200000 8.7 ug/kg 40U 41U 41U 35U 40U 40U 42U 35U 180U
2-METHYLNAPHTHALENE 3000000 190 ug/kg 8 21U 21U 6) 20U 21U 21U 18U 91U
BENZO(A)ANTHRACENE 2900 4.2 ug/kg 26 130 21U 110 20U 21U 21U 33 55)
BENZO(A)PYRENE 290 240 ug/kg 20) 110 21U 71 20U 21U 21U 31 68)
BENZO(B)FLUORANTHENE 2900 41 ug/kg 28 170 21U 110 20U 21U 21U a4 96
DIBENZ(A,H)ANTHRACENE 290 13 ug/kg 20U 23 21U 16) 20U 21U 21U 8J 19)
DIBENZOFURAN 1000000 150 ug/kg 40U 41U 41U 28) 40U 40U 42U 35U 180U
INDENO(1,2,3-CD)PYRENE 2900 130 ug/kg 12) 66 21U 46 20U 21U 21U 19 48)
NITROBENZENE 22000 0.092 ug/kg 40U 41U 41U 35U 40U 40U 42U 35U 180U
PENTACHLOROPHENOL 4000 10 ug/kg 200U 210U 210U 180 U 200 U 210 U 210 U 180 U 910 U
||GENERAL CHEM

MOISTURE NA NA percent 17.8 18.8 20.7 4.9 16.5 18.7 20.2 5.4 7.5
Notes:

NA = Not applicable

J =The analyte was positively identified: the associated numerical value is the approximate concentration
of the analyte in the sample.

U =The analyte was analyzed for, but was not detected above the reported sample quantitation limit.
ug/kg = micrograms per kilogram

SVOC = semivolatile organic compound

VOC = volatile organic compound

MCL-based soil screening level for Protection of Groundwater used where available. Othewise the Risk-
based screening level is used.

Bold indicates the analyte was detected.

Shading indicates the result exceeded industrial RSL screening criteria.

Blue indicates the results exceeded migration to groundwater screening levels.
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Table 4-5. Soil Results —SWMU 1

RFI Phase 2 Report, Dow Hanging Rock, Ironton, Ohic

Nov-15

Industrial Soil RSL,

Nov-15

Soil SSL,

Location>>|

Sample ID>>|

S01-S515-0102-100715

S01-5515

S01-S515-0405-100715

S01-S515-0809-100715

S01-S515-2728-100715

S01-5516-0102-100715

S01-SS16

S01-S516-0304-100715

S01-5516-0809-100715

S01-S516-2728-100715

NA = Not applicable

J =The analyte was positively identified: the associated numerical value is the approximate concentration

of the analyte in the sample.

U =The analyte was analyzed for, but was not detected above the reported sample quantitation limit.

ug/kg = micrograms per kilogram

SVOC = semivolatile organic compound

VOC = volatile organic compound

MCL-based soil screening level for Protection of Groundwater used where available. Othewise the Risk-

based screening level is used.

Bold indicates the analyte was detected.
Shading indicates the result exceeded industrial RSL screening criteria.

Blue indicates the results exceeded migration to groundwater screening levels.

EN0502161117STL

Direct Contact Protective of GW Sample Depth (ft)>>| 1-2 4-5 8-9 27-28 1-2 3-4 8-9 27-28
S le Date>> 10/7/2015 10/7/2015 10/7/2015 10/7/2015 10/7/2015 10/7/2015 10/7/2015 10/7/2015
lAnalyte Units
i\vOC
1,2,4-TRICHLOROBENZENE 110000 200 ug/kg 5U 5U 5U 300 UJ 5U 5U 5U 6U
1,3,5-TRIMETHYLBENZENE 12000000 170 ug/kg 5U 5U 5U 300U 5U 5U 5U 6U
IACRYLONITRILE 1100 0.011 ug/kg 19U 21U 22U 1,200 U 19U 20U 21U 23U
BENZENE 5100 2.6 ug/kg 5U 5U 5U 300U 5U 5U 5U 6U
BROMOFORM 86000 21 ug/kg 5U 5U 5U 300U 5U 5U 5U 6U
ETHYLBENZENE 25000 780 ug/kg 5U 5U 5U 300U 5U 5U 5U 6U
ISOPROPYLBENZENE 9900000 740 ug/kg 5U 5U 5U 300U 5U 5U 5U 6U
M+P-XYLENE NA NA ug/kg 5U 5U 5U 300U 5U 5U 5U 6U
METHYLENE CHLORIDE 1000000 13 ug/kg 5U 5U 5U 300U 5U 5U 5U 6U
N-PROPYLBENZENE 24000000 1200 ug/kg 5U 5U 5U 300U 5U 5U 5U 6U
NAPHTHALENE 17000 0.54 ug/kg 5U 5U 5U 300U 5U 5U 5U 6U
(O-XYLENE 2800000 190 ug/kg 5U 5U 5U 300U 5U 5U 5U 6U
STYRENE 35000000 110 ug/kg 5U 5U 5U 300U 5U 5U 5U 6U
ITETRACHLOROETHENE 100000 23 ug/kg 9 22 46 880J 18 79 60 94
ITRICHLOROETHENE 6000 1.8 ug/kg 5U 5U 3) 300 U 5U 3) 4) 4)
SVOC
1,1'-BIPHENYL 200000 8.7 ug/kg 41U 42U 42U 35U 40U 40U 40U 38U
2-METHYLNAPHTHALENE 3000000 190 ug/kg 21U 21U 21U 18U 20U 20U 20U 19U
BENZO(A)ANTHRACENE 2900 4.2 ug/kg 21U 21U 21U 10J 20U 20U 20U 5)
BENZO(A)PYRENE 290 240 ug/kg 21U 21U 21U 15) 20U 20U 20U 4)
BENZO(B)FLUORANTHENE 2900 41 ug/kg 21U 21U 21U 24 20U 20U 20U 12)
DIBENZ(A,H)ANTHRACENE 290 13 ug/kg 21U 21U 21U 4) 20U 20U 20U 19U
DIBENZOFURAN 1000000 150 ug/kg 41U 42U 42U 35U 40U 40U 40U 22)
INDENO(1,2,3-CD)PYRENE 2900 130 ug/kg 21U 21U 21U 12) 20U 20U 20U 5)
NITROBENZENE 22000 0.092 ug/kg 41U 42U 42U 35U 40U 40U 40U 38U
PENTACHLOROPHENOL 4000 10 ug/kg 210U 210U 210U 180 U 200U 200 U 200 U 190 U
||GENERAL CHEM
MOISTURE NA NA percent 19.1 21 19.9 4.4 16.2 16.7 17.6 12.5
Notes:
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Table 4-6. Groundwater Monitoring Well Results - Sitewide Groundwater

RFI Phase 2 Report, Dow Han

ging Rock, Ironton, Ohio

Locationl MWO01 MWO02 MWO03 MWO04 MWO05 MWO06 MWOQ07 MWO08 MWO09 MW10
Sample IDI MWO01-GW-0018-110414 MW02-GW-0020-110514 MWO03-GW-0024-110514 MWO04-GW-0022-110614 | MWO05-GW-0024-110514 MWO06-GW-0019-110514 MWO07-GW-0024-110614 | MWO08-GW-2636-021616 | MW09-GW-2535-021616 | MW10-GW-2434-021616
Sample Depth (ft)l 18-18 20-20 24 -24 22-22 24 -24 19-19 24 -24 26-36 25-35 24 -34
Sample Date] 11/4/2014 11/5/2014 11/5/2014 11/6/2014 11/5/2014 11/5/2014 11/6/2014 2/16/2016 2/16/2016 2/16/2016
[Analyte Screening Level
VOC (ug/L)
1,2,4-TRICHLOROBENZENE 70 05U 05U 05U 05U 05U 05U 05U 05U 05U 05U
1,3,5-TRIMETHYLBENZENE 120 05U 05U 05U 05U 05U 05U 05U 05U 05U 05U
IACRYLONITRILE 0.052 5U 5U 5U 5U 5U 5U 5U 5U 5U 5U
BENZENE 5 05U 05U 05U 05U 05U 05U 05U 0.2) 05U 05U
BROMOFORM 80 05U 05U 05U 05U 05U 05U 05U 0.7 05U 05U
ETHYLBENZENE 700 05U 05U 05U 05U 05U 05U 05U 05U 05U 05U
ISOPROPYLBENZENE 450 05U 05U 05U 05U 05U 05U 05U 05U 05U 05U
M+P-XYLENE -- 05U 05U 05U 05U 05U 05U 05U 05U 05U 05U
METHYLENE CHLORIDE 5 05U 05U 05U 05U 05U 05U 05U 05U 05U 05U
N-PROPYLBENZENE 660 05U 05U 05U 05U 05U 05U 05U 05U 05U 05U
NAPHTHALENE 0.17 05U 05U 05U 05U 05U 05U 05U 05U 05U 05U
(O-XYLENE 190 05U 05U 05U 05U 05U 05U 05U 05U 05U 05U
STYRENE 100 05U 05U 05U 05U 05U 05U 05U 05U 05U 05U
[TETRACHLOROETHENE 5 05U 05U 1.7 04) 05U 05U 05U 920 05U 1.3
ITRICHLOROETHENE 5 05U 05U 05U 05U 05U 05U 05U 14 0.1) 0.6
SVOC (ug/L)
1,1'-BIPHENYL 0.83 1U 1U 1U 1U 1U 1U 1U -- -- --
2-METHYLNAPHTHALENE 36 0.051U 0.018) 0.055U 0.058 U 0.053 U 0.056 U 0.061U -- -- --
BENZO(A)ANTHRACENE 0.012 0.051U 0.056 UJ 0.055 U 0.058 U 0.053 U 0.056 U 0.061 U -- -- --
BENZO(A)PYRENE 0.2 0.051U 0.056 UJ 0.055U 0.058 U 0.053U 0.056 U 0.061U -- -- --
BENZO(B)FLUORANTHENE 0.034 0.051U 0.056 UJ 0.055 U 0.058 U 0.053 U 0.056 U 0.061 U -- -- --
DIBENZ(A,H)ANTHRACENE 0.0034 0.051U 0.056 UJ 0.055U 0.058 U 0.053U 0.056 U 0.061U -- -- --
DIBENZOFURAN 7.9 0.051U 0.056 UJ 0.055 U 0.058 U 0.053 U 0.056 U 0.061U -- -- --
INDENO(1,2,3-CD)PYRENE 0.034 0.051U 0.056 UJ 0.055U 0.058 U 0.053 U 0.056 U 0.061U -- -- --
NITROBENZENE 0.14 1U 1U 1U 1U 1U 1U 1U -- -- --
PENTACHLOROPHENOL 1 5U R 5U 6U 5U 6U 6 U -- -- --
[METAL (mg/L)
ARSENIC 0.01 0.002 U 0.0117 0.0011) 0.002U 0.002U 0.002U 0.002 U -- -- --
ARSENIC, dissolved 0.01 0.002U 0.0011) 0.002U 0.002U 0.002U 0.002U 0.002U -- -- --
CHROMIUM 0.1 0.0032 0.0293 0.002U 0.002U 0.002U 0.002U 0.0031 -- -- --
[CHROMIUM, dissolved 0.1 0.002U 0.0023 0.002U 0.002U 0.002U 0.002U 0.002U -- -- --
MERCURY 0.002 0.0002 U 0.000064 J 0.0002 U 0.0002 U 0.0002 U 0.0002 U 0.0002 U -- -- --
MERCURY, dissolved 0.002 0.0002 U 0.0002 U 0.0002 U 0.0002 U 0.0002 U 0.0002 U 0.0002 U -- -- --
SELENIUM 0.05 0.00092 ) 0.00085 J 0.0017) 0.002U 0.002U 0.002U 0.002 U -- -- --
SELENIUM, dissolved 0.05 0.00087 J 0.002 U 0.0014 ) 0.002 U 0.002 U 0.002 U 0.002 U -- -- --

Notes:

-- = Not analyzed. MW-08 through MW-10 were only sampled for VOCs
J =The analyte was positively identified: the associated numerical value is the approximate concentration of the analyte in the sample.
R = The sample results are rejected due to serious deficiencies in the ability to analyze the sample and to meet the quality control criteria. The presence or absence of the analyte cannot be verified.
U = The analyte was analyzed for, but was not detected above the reported sample quantitation limit.

UJ = The analyte was below the reported sample quantitation limit. However, the reported value is approximate.

mg/L = milligrams per liter

SVOC = semivolatile organic compound
VOC = volatile organic compound

ug/L= micrograms per liter

Bold indicates the analyte was detected.

Shading indicates the result exceeded screening criteria.

EN0502161117STL
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Table 5-1. SWMU 1 Step 1: Selection of Chemicals of Potential Concern (Industrial Exposure Scenario)

RFI Phase 2 Report, Dow Hanging Rock, Ironton, Ohio

|History: Former Flaring Pad
Surface Soil
Minimum Maximum
Detected Detected Location of Frequency of | Range of Detection| Screening Frequency of
CAS Number Analyte Concentration Concentration Units Maximum Detection| Detection Limits Level Exceedance COPC Flag
95-63-6 1,2,4-TRIMETHYLBENZENE 2.0E-03 J 2.0E-03 J mg/kg S01-SS07 1/8 0.0009 - 0.044 2.4E+01 N 0/8 No
78-93-3 2-BUTANONE 9.0E-03 J 1.2E-02 mg/kg S01-SS07 5/9 0.004 - 0.18 1.9E+04 N 0/9 No
591-78-6 2-HEXANONE 1.7E-02 1.7E-02 mg/kg S01-SS07 1/9 0.003-0.13 1.3E+02 N 0/9 No
108-10-1 4-METHYL-2-PENTANONE 5.0E-03 J 5.0E-03 J mg/kg S01-SS07 1/9 0.003-0.13 3.4E+03 Sat 0/9 No
67-64-1 ACETONE 8.0E-03 J 9.8E-02 J mg/kg S01-SS03 8/9 0.31-0.31 6.7E+04 N 0/9 No
71-43-2 BENZENE 6.0E-04 J 3.0E-03 J mg/kg S01-SS07 4/16 0.0005 - 0.24 5.1E+00 N 0/9 No
108-86-1 BROMOBENZENE 4.0E-03 J 9.6E-02 J mg/kg S01-5502 2/8 0.0009 - 0.001 1.8E+02 N 0/8 No
75-15-0 CARBON DISULFIDE 1.0E-03 J 1.4E-02 mg/kg S01-SS07 5/9 0.001 - 0.044 3.5E+02 N 0/9 No
108-90-7 CHLOROBENZENE 3.0E-03 J 3.0E-03 J mg/kg S01-5504 1/9 0.0009 - 0.044 1.3E+02 N 0/9 No
156-59-2 CIS-1,2-DICHLOROETHENE 5.0E-03 J 5.0E-03 J mg/kg S01-SS01 1/9 0.0009 - 0.044 2.3E+02 N 0/9 No
110-82-7 CYCLOHEXANE 5.3E-02 J 5.3E-02 J mg/kg S01-5502 1/9 0.0009 - 0.001 1.2E+02 Sat 0/9 No
100-41-4 ETHYLBENZENE 1.0E-03 J 1.0E+01 mg/kg S01-S512 4/16 0.0009 - 0.23 2.5E+01 C 0/9 No
98-82-8 ISOPROPYLBENZENE 2.0E-03 J 2.5E-01 J mg/kg S01-5S502 2/16 0.0009 - 0.24 2.7E+02 Sat 0/9 No
179601-23-1 M+P-XYLENE 2.0E-03 J 2.0E-03 J mg/kg S01-SS07 1/16 0.0009 - 0.24 2.4E+02 N 0/9 No
79-20-9 METHYL ACETATE 1.5E-01 J 1.5E-01 J mg/kg S01-5502 1/9 0.002 - 0.003 2.9E+04 Sat 0/9 No
91-20-3 NAPHTHALENE 2.0E-03 J 2.0E-03 J mg/kg S01-SS07 1/15 0.0009 - 0.24 1.7E+01 N 0/8 No
103-65-1 N-PROPYLBENZENE 1.0E-01 J 1.0E-01 J mg/kg S01-5502 1/15 0.0009 - 0.24 2.6E+02 Sat 0/8 No
95-47-6 O-XYLENE 4.5E-02 J 4.5E-02 J mg/kg S01-5502 1/16 0.0009 - 0.24 2.8E+02 N 0/9 No
135-98-8 SEC-BUTYLBENZENE 2.0E-03 J 6.7E-02 J mg/kg S01-5502 2/8 0.0009 - 0.001 1.5E+02 Sat 0/8 No
127-18-4 TETRACHLOROETHENE 1.0E-03 J 1.6E+00 J mg/kg S01-5502 12 /16 0.001-0.24 3.9E+01 N 0/9 No
108-88-3 TOLUENE 2.0E-03 J 6.0E-03 J mg/kg S01-SS07 2/9 0.0009 - 0.044 8.2E+02 Sat 0/9 No
156-60-5 TRANS-1,2-DICHLOROETHENE 2.0E-03 J 2.0E-03 J mg/kg S01-SS01 1/9 0.0009 - 0.044 1.9E+03 Sat 0/9 No
79-01-6 TRICHLOROETHENE 3.0E-03 J 6.8E-02 J mg/kg S01-5502 3/16 0.0009 - 0.24 1.9E+00 N 0/9 No
92-52-4 1,1'-BIPHENYL 2.56-02 J 7.3E+01 mg/kg S01-SS06 6/16 0.018-0.18 2.0E+01 N 1/16 Yes
105-67-9 2,4-DIMETHYLPHENOL 2.5e-02 J 2.5E-02 J mg/kg S01-SS09 1/9 0.018-0.18 1.6E+03 N 0/9 No
91-57-6 2-METHYLNAPHTHALENE 4.0E-03 J 2.6E-02 mg/kg S01-SS09 6/16 0.004 - 0.037 3.0E+02 N 0/9 No
106-44-5 4-METHYLPHENOL 6.3E-02 6.3E-02 mg/kg S01-SS09 1/9 0.018-0.18 8.2E+03 N 0/9 No
83-32-9 ACENAPHTHENE 7.0E-03 J 6.4E-02 J mg/kg S01-SS01 4/9 0.004 - 0.037 4.5E+03 N 0/9 No
208-96-8 ACENAPHTHYLENE 2.9E-02 1.1E+00 mg/kg S01-SS09 4/9 0.004 - 0.02 4.5E+03 N 0/9 No
120-12-7 ANTHRACENE 1.9E-02 J 1.2E+00 mg/kg S01-SS09 5/9 0.004 - 0.02 2.3E+04 N 0/9 No
56-55-3 BENZO(A)ANTHRACENE 1.0E-02 J 3.7E+00 mg/kg S01-SS09 9/16 0.004 - 0.021 2.9E+00 C 1/16 Yes
50-32-8 BENZO(A)PYRENE 1.0E-02 J 3.8E+00 mg/kg S01-SS09 9/16 0.004 - 0.021 2.9E-01 C 3/16 Yes
205-99-2 BENZO(B)FLUORANTHENE 5.0E-03 J 5.8E+00 mg/kg S01-SS09 10/ 16 0.02-0.021 2.9E+00 C 1/16 Yes
191-24-2 BENZO(G,H,I)PERYLENE 6.0E-03 J 3.0E+00 mg/kg S01-SS09 9/9 - 2.3E+03 N 0/9 No
207-08-9 BENZO(K)FLUORANTHENE 7.0E-03 J 1.8E+00 mg/kg S01-SS09 8/9 0.004 - 0.004 2.9E+01 C 0/9 No
86-74-8 CARBAZOLE 1.2E-01 1.3E-01 J mg/kg S01-SS01 2/9 0.018-0.18 NA -- No
218-01-9 CHRYSENE 5.0E-03 J 3.5E+00 mg/kg S01-SS09 9/9 - 2.9E+02 C 0/9 No
53-70-3 DIBENZ(A,H)ANTHRACENE 4.0E-03 J 8.9E-01 mg/kg S01-SS09 5/16 0.004 - 0.021 2.9E-01 C 1/16 Yes
132-64-9 DIBENZOFURAN 5.1E-02 1.7E-01 mg/kg S01-SS10 2/16 0.018-0.18 1.0E+02 N 0/9 No
206-44-0 FLUORANTHENE 8.0E-03 J 5.6E+00 mg/kg S01-SS09 9/9 - 3.0E+03 N 0/9 No
86-73-7 FLUORENE 7.0E-03 J 1.0E-01 mg/kg S01-SS09 4/9 0.004 - 0.037 3.0E+03 N 0/9 No
193-39-5 INDENO(1,2,3-CD)PYRENE 6.0E-03 J 2.7E+00 mg/kg S01-SS09 10/ 16 0.004 - 0.021 2.9E+00 C 1/9 No
85-01-8 PHENANTHRENE 8.0E-03 J 1.0E+00 mg/kg S01-SS09 9/9 - 2.3E+04 N 0/9 No
108-95-2 PHENOL 2.3E-02 ) 4.3E-02 mg/kg S01-SS09 3/9 0.018-0.18 2.5E+04 N 0/9 No
129-00-0 PYRENE 9.0E-03 J 4.4E+00 mg/kg S01-SS09 9/9 - 2.3E+03 N 0/9 No
7440-38-2 ARSENIC 6.6E+00 1.6E+01 mg/kg S01-5502 9/9 - 3.0E+00 C 9/9 Yes
7440-39-3 BARIUM 8.6E+01 8.6E+02 mg/kg S01-SS09 9/9 - 2.2E+04 N 0/9 No
EN0502161117STL
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Table 5-1. SWMU 1 Step 1: Selection of Chemicals of Potential Concern (Industrial Exposure Scenario)

RFI Phase 2 Report, Dow Hanging Rock, Ironton, Ohio

|History: Former Flaring Pad
7440-43-9 CADMIUM 4.2E-02 ) 1.1E+00 mg/kg S01-SS01 9/9 - 9.8E+01 N 0/9 No
7440-47-3 CHROMIUM 1.1E+01 4.4E+01 mg/kg S01-SS09 9/9 - 1.8E+05 Max 0/9 No
7439-92-1 LEAD 5.6E+00 7.4E+01 mg/kg S01-SS06 9/9 - 8.0E+02 L 0/9 No
7439-97-6 MERCURY 9.8E-03 J 3.3E-02 J mg/kg S01-SS01 8/9 0.0073 - 0.0073 3.5E+01 N 0/9 No
7782-49-2 SELENIUM 1.3E+00 J 1.5E+01 mg/kg S01-SS09 4/9 0.759-0.831 5.8E+02 N 0/9 No
7440-22-4 SILVER 2.6E-01 J 2.6E-01 J mg/kg S01-SS09 1/9 0.0883 - 0.101 5.8E+02 N 0/9 No
Total Soil
Minimum Maximum
Detected Detected Location of Frequency of | Range of Detection| Screening Frequency of
CAS Number Analyte Concentration Concentration Units Maximum Detection| Detection Limits Level Exceedance COPC Flag
95-63-6 1,2,4-Trimethylbenzene 2.0E-03 J 2.0E-03 J mg/kg S01-SS07 1/26 0.0009 - 0.054 2.4E+01 N 0/26 No
78-93-3 2-Butanone 4.0E-03 ) 1.2E-02 mg/kg S01-SS07 9/27 0.004 -0.22 1.9E+04 N 0/27 No
591-78-6 2-Hexanone 5.0E-03 J 1.7E-02 mg/kg S01-SS07 2/27 0.003-0.16 1.3E+02 N 0/27 No
108-10-1 4-Methyl-2-pentanone 5.0E-03 J 5.0E-03 J mg/kg S01-SS07 1/27 0.003-0.16 3.4E+03 Sat 0/27 No
67-64-1 Acetone 8.0E-03 J 9.8E-02 J mg/kg S01-SS03 24 /27 0.31-0.38 6.7E+04 N 0/27 No
71-43-2 Benzene 5.0E-04 ) 1.6E-01 J mg/kg S01-5502 8/49 0.0005 - 0.34 5.1E+00 N 0/27 No
108-86-1 Bromobenzene 4.0E-03 ) 9.6E-02 J mg/kg S01-5502 2/26 0.0009 - 0.054 1.8E+02 N 0/26 No
75-25-2 Bromoform 1.0E-03 J 1.3E-01 J mg/kg S01-5502 7/48 0.0009 - 0.34 8.6E+01 C 0/26 No
75-15-0 Carbon disulfide 1.0E-03 J 1.4E-02 mg/kg S01-SS07 5/27 0.001 - 0.054 3.5E+02 N 0/27 No
108-90-7 Chlorobenzene 3.0E-03 J 3.0E-03 J mg/kg S01-SS04 1/27 0.0009 - 0.054 1.3E+02 N 0/27 No
156-59-2 cis-1,2-Dichloroethene 1.0E-03 J 6.0E-03 mg/kg S01-SS01 5/27 0.0009 - 0.054 2.3E+02 N 0/27 No
110-82-7 Cyclohexane 5.3E-02 J 5.3E-02 J mg/kg S01-5502 1/27 0.0009 - 0.054 1.2E+02 Sat 0/27 No
100-41-4 Ethylbenzene 1.0E-03 J 2.1E+01 J mg/kg S01-S512 9/49 0.0009 - 0.34 2.5E+01 C 0/27 No
98-82-8 Isopropylbenzene 2.0E-03 J 2.5E-01 J mg/kg S01-5502 3/49 0.0009 - 0.34 2.7E+02 Sat 0/27 No
179601-23-1 m,p-Xylene 2.0E-03 J 9.0E-03 J mg/kg S01-SS13 2/49 0.0009 - 0.34 2.4E+02 N 0/27 No
79-20-9 Methyl acetate 1.56-01 J 1.5E-01 J mg/kg S01-5502 1/27 0.002-0.11 2.9E+04 Sat 0/27 No
91-20-3 Naphthalene 2.0E-03 J 8.0E-03 J mg/kg S01-SS13 2/48 0.0009 - 0.34 1.7E+01 N 0/26 No
103-65-1 n-Propylbenzene 1.0E-01 J 1.0E-01 J mg/kg S01-5502 1/48 0.0009 - 0.34 2.6E+02 Sat 0/26 No
95-47-6 o-Xylene 3.0E-03 J 4.5E-02 J mg/kg S01-5502 2/49 0.0009 - 0.34 2.8E+02 N 0/27 No
135-98-8 sec-Butylbenzene 2.0E-03 J 6.7E-02 J mg/kg S01-5502 2/26 0.0009 - 0.054 1.5E+02 Sat 0/26 No
127-18-4 Tetrachloroethene 1.0E-03 J 1.6E+00 J mg/kg S01-5502 42 /49 0.001-0.27 3.9E+01 N 0/27 No
108-88-3 Toluene 2.0E-03 J 6.1E-02 J mg/kg S01-5502 4/27 0.0009 - 0.051 8.2E+02 Sat 0/27 No
156-60-5 trans-1,2-Dichloroethene 2.0E-03 J 2.0E-03 J mg/kg S01-SS01 1/27 0.0009 - 0.054 1.9E+03 Sat 0/27 No
79-01-6 Trichloroethene 1.0E-03 J 6.8E-02 J mg/kg S01-5502 14 /49 0.0009 - 0.34 1.9E+00 N 0/27 No
92-52-4 1,1'-Biphenyl 2.5E-02 ) 1.1E+02 mg/kg S01-SS10 10/ 49 0.018-0.18 2.0E+01 N 2/49 Yes
95-50-1 1,2-Dichlorobenzene 1.0E-03 J 4.0E-03 J mg/kg S01-SS08 4/26 0.0009 - 0.054 3.8E+02 Sat 0/26 No
106-46-7 1,4-Dichlorobenzene 2.0E-03 J 2.0E-03 J mg/kg S01-SS05 1/26 0.0009 - 0.054 1.1E+01 C 0/26 No
105-67-9 2,4-Dimethylphenol 2.5E-02 J 2.5E-02 J mg/kg S01-SS09 1/27 0.018-0.18 1.6E+03 N 0/27 No
91-57-6 2-Methylnaphthalene 4.0E-03 ) 2.6E-02 mg/kg S01-SS09 9/49 0.004 - 0.037 3.0E+02 N 0/27 No
99-09-2 3-Nitroaniline 1.0E-01 J 1.0E-01 J mg/kg S01-5502 1/27 0.074-0.74 8.0E+02 N 0/27 No
106-44-5 4-Methylphenol 6.3E-02 6.3E-02 mg/kg S01-SS09 1/27 0.018-0.18 8.2E+03 N 0/27 No
83-32-9 Acenaphthene 7.0E-03 ) 6.4E-02 J mg/kg S01-SS01 4/27 0.004 - 0.037 4.5E+03 N 0/27 No
208-96-8 Acenaphthylene 4.0E-03 ) 1.1E+00 mg/kg S01-SS09 5/27 0.004 - 0.02 4.5E+03 N 0/27 No
120-12-7 Anthracene 1.9E-02 J 1.2E+00 mg/kg S01-SS09 5/27 0.004 - 0.02 2.3E+04 N 0/27 No
56-55-3 Benzo(a)anthracene 1.0E-02 J 3.7E+00 mg/kg S01-SS09 10/ 49 0.004 - 0.021 2.9E+00 C 1/49 Yes
50-32-8 Benzo(a)pyrene 4.0E-03 ) 3.8E+00 mg/kg S01-SS09 11/49 0.004 - 0.021 2.9E-01 C 3/49 Yes
205-99-2 Benzo(b)fluoranthene 5.0E-03 J 5.8E+00 mg/kg S01-SS09 12/49 0.004 - 0.021 2.9E+00 C 1/49 Yes
191-24-2 Benzo(g,h,i)perylene 6.0E-03 ) 3.0E+00 mg/kg S01-SS09 9/27 0.004 - 0.004 2.3E+03 N 0/27 No
207-08-9 Benzo(k)fluoranthene 7.0E-03 ) 1.8E+00 mg/kg S01-SS09 8/27 0.004 - 0.004 2.9E+01 C 0/27 No
86-74-8 Carbazole 1.2E-01 1.3E-01 J mg/kg S01-SS01 2/27 0.018-0.18 NA -- No
218-01-9 Chrysene 5.0E-03 J 3.5E+00 mg/kg S01-SS09 9/27 0.004 - 0.004 2.9E+02 C 0/27 No
53-70-3 Dibenz(a,h)anthracene 4.0E-03 ) 8.9E-01 mg/kg S01-SS09 6/49 0.004 - 0.021 2.9E-01 C 1/49 Yes
EN0502161117STL
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Table 5-1. SWMU 1 Step 1: Selection of Chemicals of Potential Concern (Industrial Exposure Scenario)

RFI Phase 2 Report, Dow Hanging Rock, Ironton, Ohio

|History: Former Flaring Pad |
132-64-9 Dibenzofuran 5.1E-02 1.7E-01 mg/kg S01-SS10 3/49 0.018-0.18 1.0E+02 N 0/27 No
206-44-0 Fluoranthene 8.0E-03 J 5.6E+00 mg/kg S01-SS09 9/27 0.004 - 0.004 3.0E+03 N 0/27 No
86-73-7 Fluorene 7.0e-03 ) 1.0E-01 mg/kg S01-SS09 4/27 0.004 - 0.037 3.0E+03 N 0/27 No
193-39-5 Indeno(1,2,3-cd)pyrene 6.0E-03 ) 2.7E+00 mg/kg S01-SS09 11/49 0.004 - 0.021 2.9E+00 C 1/27 No
85-01-8 Phenanthrene 8.0E-03 ) 1.0E+00 mg/kg S01-SS09 11/27 0.004 - 0.004 2.3E+04 N 0/27 No
108-95-2 Phenol 2.3E-02 ) 4.3E-02 mg/kg S01-SS09 3/27 0.018-0.18 2.5E+04 N 0/27 No
129-00-0 Pyrene 9.0E-03 ) 4.4E+00 mg/kg S01-SS09 10/ 27 0.004 - 0.004 2.3E+03 N 0/27 No
7440-38-2 Arsenic 6.6E+00 1.7E+01 mg/kg S01-SS09 27 /27 - 3.0E+00 C 27 /27 Yes
7440-39-3 Barium 3.9E+01 8.6E+02 mg/kg S01-SS09 27 /27 - 2.2E+04 N 0/27 No
7440-43-9 Cadmium 4.2E-02 ) 1.4E+00 mg/kg S01-SS01 27 /27 - 9.8E+01 N 0/27 No
7440-47-3 Chromium 1.1E+01 4.4E+01 mg/kg S01-SS09 27 /27 - 1.8E+05 Max 0/27 No
7439-92-1 Lead 5.6E+00 7.4E+01 mg/kg S01-SS06 27 /27 - 8.0E+02 L 0/27 No
7439-97-6 Mercury 9.8E-03 ) 4.8E-02 mg/kg S01-SS06 26 /27 0.0073 - 0.0073 3.5E+01 N 0/27 No
7782-49-2 Selenium 1.3E+00 J 1.5E+01 mg/kg S01-SS09 4/27 0.759-0.849 5.8E+02 N 0/27 No
7440-22-4 Silver 2.6E-01 ) 2.6E-01 mg/kg S01-SS09 1/27 0.0883 -0.104 5.8E+02 N 0/27 No
Note:

Screening Level = USEPA Industrial Regional Screening Level (RSL) based on 1x10° or HQ = 0.1 (November 2015).

RSL value for m-xylene used as surrogate for m,p-xylene.

Soil saturation value for n-hexane used as surrogate for methylcylcohexane.
RSL value for 2-nitroaniline used as surrogate for 3-nitroaniline.

RSL value for acenaphthene used as surrogate for acenaphthylene.

RSL value for pyrene used as surrogate for benzo(g,h,i)perylene.

RSL value for anthracene used as surrogate for phenanthrene.

RSL value for chromium Il used as surrogate for chromium.

J = estimated value

NA = not applicable/not available

C = carcinogenic

N = noncarcinogenic

L = Screening level for lead is from the Revised Interim Soil Lead Guidance for CERCLA
Sites and RCRA Corrective Action Facilities, USEPA, July 14, 1994.

SAT = Calculated RSL exceeds the saturation limit, therefore the saturation limit
is used as screening level

mg/kg = milligrams per kilogram
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Table 5-2. SWMU 1 Step 2: Industrial Exposure Scenario Risk Ratio Screening for Soil, Maximum Detected Concentration
RFI Phase 2 Report, Dow Hanging Rock, Ironton, Ohio

Surface Soil

Maximum

Detected Location of

Concentration Maximum Frequency of | Industrial Soil | Acceptable Corresponding Corresponding Target Organ/
Analyte (Qualifier) Detection Detection RSL Risk Level Hazard Index’ Cancer Risk® Critical Effect
Semi-volatile Organic Comp (mg/kg)
1,1'-Biphenyl 7.3E+01 S01-SS06 6/16 4.1E+02 1E-06 NA 2E-07 NA
1,1'-Biphenyl 7.3E+01 S01-SS06 6/16 2.0E+02 1E+00 0.4 NA Kidney
Benzo(a)anthracene 3.7E+00 S01-SS09 9/16 2.9E+00 1E-06 NA 1E-06 NA
Benzo(a)pyrene 3.8E+00 S01-SS09 9/16 2.9E-01 1E-06 NA 1E-05 NA
Benzo(b)fluoranthene 5.8E+00 S01-SS09 10/ 16 2.9E+00 1E-06 NA 2E-06 NA
Benzo(k)fluoranthene 1.8E+00 S01-SS09 8/9 2.9E+01 1E-06 NA 6E-08 NA
Chrysene 3.5E+00 S01-SS09 9/9 2.9E+02 1E-06 NA 1E-08 NA
Dibenz(a,h)anthracene 8.9E-01 S01-SS09 5/16 2.9E-01 1E-06 NA 3E-06 NA
Indeno(1,2,3-cd)pyrene 2.7E+00 S01-SS09 10/ 16 2.9E+00 1E-06 NA 9E-07 NA
Metals (mg/kg)
Arsenic 1.6E+01 S01-SS02 9/9 3.0E+00 1E-06 NA 5E-06 NA
Arsenic 1.6E+01 S01-SS02 9/9 4.8E+02 1E+00 0.03 NA Skin, Vascular
Cumulative Corresponding Hazard Index 0.4
Cumulative Corresponding Cancer Risk® 3E-05

Total Soil

Maximum

Detected Location of

Concentration Maximum Frequency of | Industrial Soil | Acceptable Corresponding Corresponding Target Organ/
Analyte (Qualifier) Detection Detection RSL Risk Level Hazard Index’ Cancer Risk® Critical Effect
Semi-volatile Organic Comp (mg/kg)
1,1'-Biphenyl 1.1E+02 S01-SS10 10/ 49 4.1E+02 1E-06 NA 3E-07 NA
1,1'-Biphenyl 1.1E+02 S01-SS10 10/ 49 2.0E+02 1E+00 0.6 NA Kidney
Benzo(a)anthracene 3.7E+00 S01-SS09 10/ 49 2.9E+00 1E-06 NA 1E-06 NA
Benzo(a)pyrene 3.8E+00 S01-SS09 11/49 2.9E-01 1E-06 NA 1E-05 NA
Benzo(b)fluoranthene 5.8E+00 S01-SS09 12 /49 2.9E+00 1E-06 NA 2E-06 NA
Benzo(k)fluoranthene 1.8E+00 S01-SS09 8/27 2.9E+01 1E-06 NA 6E-08 NA
Chrysene 3.5E+00 S01-SS09 9/27 2.9E+02 1E-06 NA 1E-08 NA
Dibenz(a,h)anthracene 8.9E-01 S01-SS09 6/49 2.9E-01 1E-06 NA 3E-06 NA
Indeno(1,2,3-cd)pyrene 2.7E+00 S01-SS09 11/49 2.9E+00 1E-06 NA 9E-07 NA
Metals (mg/kg)
Arsenic 1.7E+01 S01-SS09 27 /27 3.0E+00 1E-06 NA 6E-06 NA
Arsenic 1.7E+01 S01-SS09 27 /27 4.8E+02 1E+00 0.04 NA Skin, Vascular
Cumulative Corresponding Hazard Index® 0.6
Cumulative Corresponding Cancer Risk® 3E-05

Notes:

? Corresponding Hazard Index equals maximum detected concentration divided by the RSL divided by the acceptable risk level.

b Corresponding Cancer Risk equals maximum detected concentration divided by the RSL divided by the acceptable risk level.

¢ Cumulative Corresponding Hazard Index equals sum of Corresponding Hazard Indices for each constituent.

4 Cumulative Corresponding Cancer Risk equals sum of Corresponding Cancer Risks for each constituent.

Regional Screening Levels (RSLs) for Chemical Contaminants at Superfund Sites (USEPA, November 2015). [Online].
Available: http://epa-prgs.ornl.gov/chemicals/index.shtml.

HI = Hazard Index

mg/kg = milligrams per kilogram

NA = not available/not applicable
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Table 5-3. SWMU 1 Step 3: Industrial Exposure Scenario Risk Ratio Screening for Soil, Upper Confidence Limit (UCL) Concentration

RFI Phase 2 Report, Dow Hanging Rock, Ironton, Ohio

Surface Soil
Upper Confidence
Limit Location of

Concentration Maximum Frequency of | Industrial Soil | Acceptable Corresponding Corresponding | Target Organ/
Analyte (Qualifier) Detection Detection RSL Risk Level Hazard Index® Cancer Risk” Critical Effect
Semi-volatile Organic Compounds (mg/kg)
1,1'-Biphenyl 5.3E+01 (1) S01-SS06 6/16 4.1E+02 1E-06 NA 1E-07 NA
1,1'-Biphenyl 5.3E+01 (1) S01-5506 6/16 2.0E+02 1E+00 0.3 NA Kidney
Benzo(a)anthracene 2.6E+00 (1) S01-SS09 9/16 2.9E+00 1E-06 NA 9E-07 NA
Benzo(a)pyrene 2.8E+00 (1) S01-SS09 9/16 2.9E-01 1E-06 NA 1E-05 NA
Benzo(b)fluoranthene 4.2E+00 (1) S01-SS09 10/ 16 2.9E+00 1E-06 NA 1E-06 NA
Benzo(k)fluoranthene 1.7E+00 (2) S01-SS09 8/9 2.9E+01 1E-06 NA 6E-08 NA
Chrysene 2.4E+00 (3) S01-SS09 9/9 2.9E+02 1E-06 NA 8E-09 NA
Dibenz(a,h)anthracene 1.8E-01 (4) S01-SS09 5/16 2.9E-01 1E-06 NA 6E-07 NA
Indeno(1,2,3-cd)pyrene 1.9E+00 (1) S01-SS09 10/ 16 2.9E+00 1E-06 NA 7E-07 NA
Metals (mg/kg)
Arsenic 1.2E+01 (5) S01-5S02 9/9 3.0E+00 1E-06 NA 4E-06 NA
Arsenic 1.2E+01 (5) S01-SS02 9/9 4.8E+02 1E+00 0.03 NA Skin, Vascular

Cumulative Corresponding Hazard Index* 0.3
Cumulative Corresponding Cancer Risk® 2E-05
Total Soil
Upper Confidence
Limit Location of

Concentration Maximum Frequency of | Industrial Soil | Acceptable Corresponding Corresponding Target Organ/
Analyte (Qualifier) Detection Detection RSL Risk Level Hazard Index’ Cancer Risk” Critical Effect
Semi-volatile Organic C ds (mg/kg)
1,1'-Biphenyl 2.0E+01 (2) S01-SS10 10/ 49 4.1E+02 1E-06 NA 5E-08 NA
1,1'-Biphenyl 2.0E+01 (2) S01-SS10 10/ 49 2.0E+02 1E+00 0.1 NA Kidney
Benzo(a)anthracene 6.6E-01 (2) S01-SS09 10/ 49 2.9E+00 1E-06 NA 2E-07 NA
Benzo(a)pyrene 47601  (6) 501-5509 11/49 2.9E-01 1E-06 NA 2E-06 NA
Benzo(b)fluoranthene 1.4E+00 (1) S01-SS09 12 /49 2.9E+00 1E-06 NA 5E-07 NA
Benzo(k)fluoranthene 5.3E-01 (2) S01-SS09 8/27 2.9E+01 1E-06 NA 2E-08 NA
Chrysene 1.2E+00 (2) S01-SS09 9/27 2.9E+02 1E-06 NA 4E-09 NA
Dibenz(a,h)anthracene 6.5E-02 (7) S01-SS09 6/49 2.9E-01 1E-06 NA 2E-07 NA
Indeno(1,2,3-cd)pyrene 3.4E-01 (6) S01-SS09 11/49 2.9E+00 1E-06 NA 1E-07 NA
Metals (mg/kg)
Arsenic 1.3E+01 (5) S01-SS09 27 /27 3.0E+00 1E-06 NA 4E-06 NA
Arsenic 1.3E+01 (5) S01-SS09 27 /27 4.8E+02 1E+00 0.03 NA Skin, Vascular

Cumulative Corresponding Hazard Index® 0.1
Cumulative Corresponding Cancer Risk® 7E-06

Notes:

? Corresponding Hazard Index equals maximum detected concentration divided by the RSL divided by the acceptable risk level.
b Corresponding Cancer Risk equals maximum detected concentration divided by the RSL divided by the acceptable risk level.

¢ Cumulative Corresponding Hazard Index equals sum of Corresponding Hazard Indices for each constituent.

4 Cumulative Corresponding Cancer Risk equals sum of Corresponding Cancer Risks for each constituent.
Regional Screening Levels (RSLs) for Chemical Contaminants at Superfund Sites (USEPA, November 2015). [Online].
Available: http://epa-prgs.ornl.gov/chemicals/index.shtml.

HI = Hazard Index

mg/kg = milligrams per kilogram

NA = not available/not applicable

ProUCL, Version 5.0.00 used to determine distribution of data using the Shapiro-Wilk W Test. ProUCL used to calculate UCL, following recommendations
based on distribution and standard deviation in users guide (EPA. September 2013. ProUCL, Version 5.0.00 Prepared by Lockheed Martin Environmental Services).
Statistics Definitions: KM - Kaplan-Meier

(1) 99% KM (Chebyshev) UCL

(2) 95% Adjusted Gamma KM-UCL

(3) 95% Adjusted Gamma UCL

(4) 95% KM (t) UCL
(5) 95% Student's-t UCL

(6) 95% KM (Chebyshev) UCL

(7) 95% KM (Percentile Bootstrap) UCL
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Table 5-4. Groundwater Step 1: Selection of Chemicals of Potential Concern (Potable Use)
RFI Phase 2 Report, Dow Hanging Rock, Ironton, Ohio

|History: Sitewide Groundwater |
Minimum Maximum Location of Frequency of | Range of Detection| Screening Frequency of
CAS Number Analyte Detected Detected Units Maximum . . COPC Flag
A A ) Detection Limits Level Exceedance
Concentration Concentration Detection
71-43-2 Benzene 2.0E-01 J 2.0E-01 J ug/L MWO08 1/10 0.5-0.5 4.6E-01 C 0/8 No
75-25-2 Bromoform 7.0E-01 7.0E-01 ug/L MWO08 1/10 0.5-0.5 3.3E+00 C 0/9 No
127-18-4 Tetrachloroethene 4.0E-01 ) 9.0E+01 ug/L MWO08 4/10 0.5-0.5 4.1E+00 N 1/7 Yes
79-01-6 Trichloroethene 1.0E-01 J 1.4E+01 ug/L MWO08 3/10 0.5-0.5 2.8E-01 N 2/7 Yes
91-57-6 2-Methylnaphthalene 1.8E-02 1.8E-02 ug/L MWO02 1/7 0.051-0.061 3.6E+00 N 0/9 No
7440-38-2 Arsenic 1.1E+00 J 1.2E+01 ug/L MWO02 2/7 2-2 5.2E-02 C 2/7 Yes
7440-38-2 Arsenic, dissolved 1.1E+00 J 1.1E+00 J ug/L MWO02 1/7 2-2 5.2E-02 C 1/7 Yes
7440-47-3 Chromium 3.1E+00 2.9E+01 ug/L MWO02 3/7 2-2 2.2E+03 N 0/9 No
7440-47-3 Chromium, dissolved 2.3E+00 2.3E+00 ug/L MWO02 1/7 2-2 2.2E+03 N 0/9 No
7439-97-6 Mercury 6.4E-02 6.4E-02 J ug/L MWO02 1/7 0.2-0.2 5.7E-01 N 0/9 No
7782-49-2 Selenium 8.5E-01 J 1.7E+00 J ug/L MWO03 3/7 2-2 1.0E+01 N 0/9 No
7782-49-2 Selenium, dissolved 8.7E-01 J 1.4E+00 J ug/L MwWO03 2/7 2-2 1.0E+01 N 0/9 No
Note:
Screening Level = USEPA Tap Water Regional Screening Level (RSL) based on 1x10°® or HQ = 0.1 (November 2015).
The residential exposure scenario is assessed in the this table.
J = Estimated Value
NA = not applicable/not available
C = carcinogenic
N = noncarcinogenic
ug/L = micrograms per liter
EN0502161117STL Page1of 1



Table 5-5. Sitewide Groundwater Step 2: Potable Use Risk Ratio Screening for Groundwater, Maximum Detected Concentration
RFI Phase 2 Report, Dow Hanging Rock, Ironton, Ohio

Maximum Detected Location of

Concentration Maximum Frequency of Acceptable Corresponding Corresponding Target Organ/
Analyte (Qualifier) Detection Detection Tap Water RSL| Risk Level Hazard Index’ Cancer Risk” Critical Effect
Volatile Organic Compounds (ug/L)
Tetrachloroethene 9.0E+01 MWO08 4/10 1.1E+01 1E-06 NA 8E-06 NA
Tetrachloroethene 9.0E+01 MWO08 4/10 4.1E+01 1E+00 2 NA Neurotoxicity
Trichloroethene 1.4E+01 MWO08 3/10 49E-01 1E-06 NA 3E-05 NA
Trichloroethene 1.4E+01 MWO08 3/10 2.8E+00 1E+00 5 NA Immune System, Developmental, Heart
Metals (ug/L)
Arsenic 1.2E+01 MWO02 2/7 5.2E-02 1E-06 NA 2E-04 NA
Arsenic 1.2E+01 MWO02 2/7 6.0E+00 1E+00 2 NA Skin/vascular

Cumulative Corresponding Hazard Index’ 9
Cumulative Corresponding Cancer Risk® 3E-04

? Corresponding Hazard Index equals maximum detected concentration divided by the RSL divided by the acceptable risk level.

b Corresponding Cancer Risk equals maximum detected concentration divided by the RSL divided by the acceptable risk level.

¢ Cumulative Corresponding Hazard Index equals sum of Corresponding Hazard Indices for each constituent.

4 Cumulative Corresponding Cancer Risk equals sum of Corresponding Cancer Risks for each constituent.

The residential exposure scenario is assessed in the this table.
Regional Screening Levels (RSLs) for Chemical Contaminants at Superfund Sites (USEPA, November 2015). [Online].
Available: http://epa-prgs.ornl.gov/chemicals/index.shtml.

HI = Hazard Index

ug/L = micrograms per liter

NA = not available/not applicable

EN0502161117STL
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Table 5-6. Groundwater Step 1: Selection of Chemicals of Potential Concern (Vapor Intrusion)
RFI Phase 2 Report, Dow Hanging Rock, Ironton, Ohio

|Hist0ry: Sitewide Groundwater |
CAS Number Analyte Minimum Det.ected Maximum Det-ected Units .Locatlon of ) Frequen.cy of | Range o.f I:?etectlon Screening Frequency of COPC Flag
Concentration Concentration Maximum Detection Detection Limits Level Exceedance
71-43-2 Benzene 2.0E-01 ) 2.0E-01 J pg/L MWO08 1/10 0.5-0.5 6.9E+00 C 0/8 No
75-25-2 Bromoform 7.0E-01 7.0E-01 ug/L MWO08 1/10 0.5-0.5 5.1E+02 C 0/9 No
127-18-4 Tetrachloroethene 4.0E-01 9.0E+01 ug/L MWO08 4/10 0.5-0.5 6.5E+01 C 1/7 Yes
79-01-6 Trichloroethene 1.0E-01 ) 1.4E+01 ug/L MWO08 3/10 0.5-0.5 7.4E+00 C 1/7 Yes
Note:

Screening Level = OSWER Vapor Intrusion Screening Level (VISL) Calculator Version 3.4 based on 1x10 forHQ=1 (November 2015).
The commercial exposure scenario is assessed in the this table.

J = Estimated Value

NA = not applicable/not available

C = carcinogenic
N = noncarcinogenic

ug/L = micrograms per liter

EN0502161117STL
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Table 5-7. Summary of Cumulative Cancer Risks and Noncancer Hls for Soil and Groundwater (Maximum Detected Concentration)

RFI Phase 2 Report, Dow Hanging Rock, Ironton, Ohio

Groundwater - Residential (Potable Use) Surface Soil - Industrial® Subsurface Soil - Industrial®
SWMU/AOC Significant
Contributors to Contributors to
Cumulative  Significant Contributorsto  cumulative Significant Contributors to Cumulative Significant Contributors to Cumulative cymulative Cumulative Cumulative Significant Contributors to Cumulative
Cancer Risk Cumulative Cancer Risk®  Noncancer HI  Cumulative Noncancer HI° Cancer Risk Cancer Risk” Noncancer HI Noncancer HI2 | Cancer Risk Cumulative Cancer Risk® Noncancer HI Noncancer HI2
1 -- - -- 3E-05 Benzo(a)anthracene (5%), 0.4 3E-05 Benzo(a)anthracene (5%),
Benzo(a)pyrene (51%), Benzo(a)pyrene (49%),
Benzo(b)fluoranthene (8%), Benzo(b)fluoranthene (8%),
Dibenz(a,h)anthracene (12%), Arsenic Dibenz(a,h)anthracene (12%),
(20%) Arsenic (48%)
Sitewide 3E-04 Tetrachloroethene (3%), 9 Tetrachloroethene (24%), - - - - - -
Groundwater Trichloroethene (11%), Trichloroethene (55%), Arsenic
Arsenic (86%)

® Surface soil and subsurface soil represent the 0-2 feet and 0-10 feet below ground surface sample depth intervals, respectively.

b Significant contributors to cumulative cancer risk and cumulative noncancer hazard index (HI) are presented for chemicals of potential concern with cancer risks of 1E-06 or greater and for those with noncancer Hls of 1 or greater.

-- = Medium not sampled

EN0502161117STL




Table 5-8. Summary of Cumulative Cancer Risks and Noncancer Hls for Soil (Upper Confidence Limit Concentration)

RFI Phase 2 Report, Dow Hanging Rock, Ironton, Ohic

Surface Soil - Industrial®

Subsurface Soil - Industrial®

SWMU/AOC Significant Contributors
Cumulative  Significant Contributors to Cumulative Cumulative to Cumulative Noncancer| Cumulative Cancer Significant Contributors to Cumulative Cumulative Significant Contributors to
Cancer Risk Cancer Risk® Noncancer HI Hi° Risk Cancer Risk” Noncancer HI Cumulative Noncancer Hi°
1 2E-05 Benzo(a)pyrene (54%), 0.3 7E-06 Benzo(a)pyrene (23%), 0.1

Benzo(b)fluoranthene (8.2%), Arsenic
(24%)

Arsenic (61%)

?Surface soil and subsurface soil represent the 0-2 feet and 0-10 feet below ground surface sample depth intervals, respectively.

bSignificant contributors to cumulative cancer risk and cumulative noncancer hazard index (HI) are presented for chemicals of potential concern with cancer risks of 1E-06 or greater and for those with noncancer Hls of 1 or greater.

EN0502161117STL
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T —
Screening Values A
> Protection of
— USEPA Industrial | Groundwater
Source for SSL
A24-SB01 8 Soil RSL (ug/kg) |Soil Screening "
56 | 23-24 'S Analytes (vOCs) Levels (SSLs)
11/12/2014 (D) 1,3,5-TRIMETHYLBENZENE | 12,000,000 170 Risk-Based
Units Y| [BENZENE 5,100 2.6 MCL-Based
-~ BENZO(A)ANTHRACENE ug/kg | 20U 16J 1 |ETHYLBENZENE 25,000 780 MCL-Based
IBENZO(B)FLUORANTHENE ug/kg 20U 51 g ISOPROPYLBENZENE 9,900,000 740 Risk-Based
LC  |N-PROPYLBENZENE 24,000,000 1,200 Risk-Based
A24-SB03 NAPHTHALENE 17,000 0.54 Risk-Based
Depths (ft bes) 13-14 [25-26 O-XYLENE 2,800,000 190 Risk-Based
Date 11/13/2014 ,SATVRIENE(SVOCS) 35,000,000 110 MCL-Based
Analyte (VOCs) Units nalyte
13,5 TRIMETAYLBENZENE | e/ke | 27007 | 50U A24-SBO1 [L1-sprenye 200,000 87 Risk-Based
ETHYLBENZENE ug/ke | 1,500,000| 260 . 2-METHYLNAPHTHALENE 3,000,000 190 Risk-Based
1SOPROPYLBENZENE ug/ke | 130,000 27 BENZO(A)ANTHRACENE 2,900 42 R!sk-Based
N-PROPYLBENZENE ue/ke | 89,000 n BENZO(B)FLUORANTHENE 2,900 41 Risk-Based
B A NAPHTHALENE we/ke | 1,700 SU DIBENZOFURAN 1,000,000 150 Risk-Based
O-XYLENE ug/kg | 23,000 6
STYRENE ug/kg | 310,000 | 140 B/dg_ 408,
Analyte (SVOCs) Units
1,1'-BIPHENYL ug/kg | 71,000 | 1200 [ "
2-METHYLNAPHTHALENE k 650 12) —
ue/ke A24-SB02
BENZO(A)ANTHRACENE ug/kg | 174 6J
DIBENZOFURAN ug/kg 220 36 U A24-5B02
> p Depths (ft bgs) 11-12 [ 26-27
Date 11/11/2014
Analyte (SVOCs) Units
BENZO(A)ANTHRACENE pg/kg | 21U 55 | g
o L )
A24-SB04 e ik -
[} e . ‘ "
114, O ©A24:SBO3 1 s Pt
‘ L] ’. L
$24-5502 . d '
Depths (ft bgs) 13-15 LY : N ’ *
Date 12/7/2011 } ~ ®A24-SB05 - .
Analyte (VOCs) Units S24-SS02 -
1,3,5-TRIMETHYLBENZENE | pg/kg | 30,0004
BENZENE ug/kg | 2,100J A24-SB05
ETHYLBENZENE pg/kg | 990,000 Depths (ft bgs) 12-13 | 21-22
ISOPROPYLBENZENE ug/kg | 79,0004 Date 11/12/2014
' N-PROPYLBENZENE ug/kg | 48,0004 Analyte (VOCs) Units
O-XYLENE ug/kg | 26,0004 - |BENZO(A)ANTHRACENE pg/kg 8J 5J
STYRENE ug/kg | 460,000
Analyte (SVOCs) Units - b
1,1'-BIPHENYL ug/kg | 45,000 . SWMU24
2-METHYLNAPHTHALENE | pg/kg 360
BENZO(A)ANTHRACENE ug/kg 9J
. @)
A24-SB06
.
SWMU 37

Notes:

1. Bold results indicate the analyte was
detected.

2. Shaded results indicate the analyte

|  exceeded USEPA Industrial Soil Risk-
Based Screening Level (RSL).

3. ltalicized results indicates concentration of
analyte exceeded the protection of ground-
water soil screening levels (SSLs).

b » 4. Data is only shown for sample locations
— ] which had exceedances.
- | 5. vOC = volatile organic compound
- | 6. U= Analyte was not detected.
. 7. J = Result is an estimate.
8. pg/kg = micrograms per kilogram
. 9. ftbgs = feet below ground surface
LEGEND
Building e SWMU 37
Property Owned or —+— Railroad
Leased by Others
Y Edge of Road FIGU RE 4'2
Approximate Location of Process N

Sewer Line Voluntary Closure

Excavation Area

= SWMU 24 - Process Sewer Location

MIP Location
Phase 1 Soil Sample Location

Phase 2 Soil Sample Location

SWMU 24 Soil Exceedances
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Ny
% e
-
7
.
A24-GW01 ¥
Depths (ft bgs) 25-29 |
Date 11/17/2014
Analyte (SVOCs) Units
BENZO(A)ANTHRACENE ug/L 0.013)
Analyte (Metals) Units
TOTAL ARSENIC (UNFILTERED) MG/L 0.0469
TOTAL CHROMIUM (UNFILTERED) MG/L 0.385 I
]
rn
. A98 i
" |
=2
A24-GW02
Depths (ft bgs) 25-29
Date 11/13/2014
|Analyte (svocs) Units
BENZO(A)ANTHRACENE ug/L 0.066
BENZO(B)FLUORANTHENE pg/L 0.12
DIBENZ(A,H)ANTHRACENE ug/L 0.017)
INDENO(1,2,3-CD)PYRENE ug/L 0.072
Analyte (Metals) Units
TOTAL ARSENIC (UNFILTERED) MG/L 0.0205
TOTAL CHROMIUM (UNFILTERED) MG/L 0.124
.
#
A24-GW04
Depths (ft bgs) 25-29
Date 11/14/2014
Analyte (Metals) Units
TOTAL ARSENIC (UNFILTERED) MG/L 0.102
TOTAL CHROMIUM (UNFILTERED) MG/L 3.28
.
»
LEGEND
Building —+— Railroad
D Property Owned or ——— Edge of Road
Leased by Others Groundwater Grab
Approximate Location of Process ‘ Sample Location
7] Sewer Line Voluntary Closure .
“ Excavation Area ‘ MIP Location
e SWMU 24 - Process Sewer Location . Phase 1 Soil Sample Location
m— SWMU 37 ‘ Phase 2 Soil Sample Location

Screening Values

Analytes (SVOCs) Value Source
BENZO(A)ANTHRACENE 0.012 | USEPA Tapwater RSLs (ug/L)
BENZO(B)FLUORANTHENE 0.034 | USEPA Tapwater RSLs (ug/L)
DIBENZ(A,H)ANTHRACENE 0.003 | USEPA Tapwater RSLs (pg/L)
INDENO(1,2,3-CD)PYRENE 0.034 | USEPA Tapwater RSLs (ug/L)
Analytes (Metals)
ARSENIC 0.01 USEPA MCL (mg/L)
CHROMIUM 0.1 USEPA MCL (mg/L)
" ,—
[}
(0
e
4=
n
c
=
-
3
L=
Bidg¥408
-
- —
A24-GWO1
e
.
.
L -
§ #
-
L Fa A24-GW03
a ¢ Depths (ft bgs) 25-29
A24-GWO02 |[pate 11/14/2014
Analyte (Metals) Units
M ™ o TOTAL ARSENIC (UNFILTERED) MG/L 0.0223
. - i TOTAL CHROMIUM (UNFILTERED) MG/L 0.188

SWMU 37

Notes:

1. Bold results indicate the analyte was

detected.

2. Shaded results indicate the analyte
exceeded screening levels.

w

. Data is only shown for sample locations

which had exceedances.

©oNoO O A

SVOC = semi-volatile organic compound
U = Analyte was not detected.

J = Result is an estimate.

Hg/L = micrograms per liter

. MG/L = milligrams per liter

. ft bgs = feet below ground surface

¢
/

FIGURE 4-3
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Us
/‘/h/y
%
MW-08
MW'01 Depths (ft bgs) 26-36
Date 2/16/2016
Analyte (VOCs) Units
SWMU:19 TETRACHLOROETHENE ue/L 90
TRICHLOROETHENE g/l 14
MW-02
Depths (ft bgs) 20-20 SWMU 12 VP-1
Date 11/5/2014 Depths (ft bgs) 45-49 65 - 69 76 - 80
Analyte (Metals) Units AOCD Date 11/19/2014] 11/19/2014] 11/19/2014
TOTAL ARSENIC (UNFILTERED) | MG/L | 0.0117 Analyte (Metals) Units
TOTAL ARSENIC (UNFILTERED) MG/L 0129 | 0.307 | o0.2s3
TOTAL CHROMIUM (UNFILTERED) | MG/L 0228 | 0269 | 125
SWMU |24
SWMU 17
SWMU 1
SWMU 36
MW-03 o
MW-08—VP-10
SWMU 11
vP-12
SWMU 2 Depths (ft bgs) 28-32 48 - 52
T 27 Date 10/8/2015 | 10/8/2015
SWMU 37 \ O Analyte (VOCs) Units
VP'11 VP- TETRACHLOROETHENE pg/L 5.6 1.2)
, | ‘ SWMU 24
SWMU 25-28—}-' L
f , SWMU 29
SWMU 15
~ VP-08 E(_
VP-13
MW-04 VP-14
SWMU 18 MW-09
VP-09 — $
VP-08
Depths (ft bgs) 25-29 45 - 49 65 - 69 71-75
Date 11/17/2014]11/17/2014| 11/18/2014] 11/18/2014 -
Analyte (SVOCs) Units [0
BENZO(A)ANTHRACENE /L 0.012) | 0053UJ | 0.0464 | 0.055U .‘é’ G MW-05 MW:10 G
BENZO(B)FLUORANTHENE /L 0.02) 0.053 UJ 0.085 0.015J @« ’
DIBENZ(A,H)ANTHRACENE pg/L_ | 0.054us | 0.053u) | 0.0125 | 0.055U <
INDENO(1,2,3-CD)PYRENE pg/L | 0.054UJ | 0.053U) | 0.0443 | 0.055U it
Analyte (Metals) Units
TOTAL ARSENIC (UNFILTERED) MG/L | 0.0897 0.124 0.202 0.359
TOTAL CHROMIUM (UNFILTERED) | MG/L 0.301 0.568 0.807 1.21
VP-13
Depths (ft bgs) 28-32 48-52 75-79
Date 10/8/2015 | 10/8/2015 | 10/9/2015
Analyte (VOCs) Units
TETRACHLOROETHENE Lg/L 6.6 0.2) 0.4)
VP-09
Depths (ft bgs) 25-29 45-49 [45-49 (Dup)] 65-69 | 71-75
Date 11/18/2014] 11/19/2014] 11/19/2014 [11/19/2014] 11/19/2014
| Analyte (SVOCs) Units
BENZO(A)ANTHRACENE ug/L R 0.055 U 0.056 U 0.058 U 0.21
BENZO(B)FLUORANTHENE pg/L R 0.055 U 0.056 U 0.058 U 0.19 G MW-06
DIBENZ(A,H)ANTHRACENE ug/L R 0.055U 0.056 U 0.058U | 0.0211 SWMU 18
Analyte (Metals) Units
TOTAL ARSENIC (UNFILTERED) MG/L 017 | 00998) | 0.165) | 0213 | o0.41
TOTAL CHROMIUM (UNFILTERED) | MG/L 0628 | 0378) | 056) | 0352 | 493 @ -
[} Screening Values
175} Analytes (VOCs) Value Source
= TETRACHLOROETHENE 5 USEPA MCL (pg/L)
IS TRICHLOROETHENE 5 USEPA MCL (pg/L)
(%) Analytes (SVOCs)
(%) BENZO(A)ANTHRACENE 0.012 | USEPA Tapwater RSL(ug/L)
BENZO(B)FLUORANTHENE 0.034 | USEPA Tapwater RSL(ug/L)
DIBENZ(A,H)ANTHRACENE 0.003 | USEPA Tapwater RSL(ug/L)
INDENO(1,2,3-CD)PYRENE 0.034 | USEPA Tapwater RSL(ug/L)
Analytes (Metals)
ARSENIC 0.01 USEPA MCL (mg/L)
CHROMIUM 0.1 USEPA MCL (mg/L)
Notes:
1. Bold results indicate the analyte was
detected.
G MW-07 2. Shaded results indicate the analyte
exceeded screening levels.
3. Data is only shown for exceedances at sample
locations which had detections.
4. U = Analyte was not detected.
5. J = Result is an estimate.
6. NS = Not Sampled
7. pg/L = micrograms per liter
8. MG/L = miligram per liter
9. ft bgs = feet below ground surface
LEGEND
D Approximate Site Boundary SWMUs and AOC Investigated in Phase 2 for
Property Owned or Leased by Potential Impacts to Groundwater
Others SWMUs Not Requiring Further Investigation after FIGURE 4-6
Building Phase 1 Groundwater Grab and
©  Groundwater Grab Sample Location ——— Railroad Monitoring Well Results
&  Monitoring Well Fence Dow Hanging Rock Phase 2 RF| Report
—— Edge of Road Ironton, Ohio
RFI2_2017.MXD SASELAGE 7/18/2017 1:09:28 PM
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0.7
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Notes:

1.
2.

w

No ok

. USEPA MCL Screening value for

. J = Result is an estimate.

All concentrations are PCE results onlly.
All values are in micrograms per
liter (ug/L).

PCE is 5 pg/L.
U = Analyte was not detected.

PCE = Tetrachloroethene.
MCL = Maximum Contaminant Level

150 300 600
‘ F;et | l

LEGEND
D Approximate Site Boundary —— Railroad Monitoring Well with No Detections

Property Owned or Leased by Fence Monitoring Well with Detections Below

Others ——— Edge of Road MCLs

Building Groundwater Grab Location with ® M(();rlm_itoring Well with Detections Above PCE i GFIG UEE 1"7

S In Grounawater

SWMUs and AOC Investigated in Phase
2 for Potential Impacts to Groundwater

SWMUs Not Requiring Further
Investigation after Phase 1

o
@

Detections Below MCLs
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Detections Above MCLs

Tetrachloroethene Values

5 pg/L
o 50 ug/L
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A0CD
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SWMU 17
MW-03
VP-10
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SWMU 37 |~ O W30 VP-12
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Notes:
. All concentrations are TCE results onlly.

. All values are in micrograms per

. USEPA MCL Screening value for

w

. U = Analyte was not detected.
. J =Result is an estimate.

liter (ug/L).

TCE is 5 pg/L.

TCE = Trichloroethene.
MCL = Maximum Contaminant Level.

LEGEND

D Approximate Site Boundary
Property Owned or Leased by ——

Others
Building o
—— Railroad .

Fence
Edge of Road

Groundwater Grab Location with
Detections Below MCLs

Groundwater Grab Location with
Detections Above MCLs

Monitoring Well with No Detections

Monitoring Well with Detections Below
MCLs

G Monitoring Well with Detections Above
MCLs

7\, Trichloroethene (5 ug/L)

FIGURE 4-8

TCE in Groundwater
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. -
. ) -
gt )
l“‘ . L
501-5510
Depths (ft bes) 0-2 3-5 8-9 27-28
Date 10/6/2015 | 10/6/2015 | 10/6/2015 | 10/6/2015
[Analyte (vOCs) Units
[TETRACHLOROETHENE ug/kg | 230U 734 1701 34
[Analyte (SvOCs) Units
[1,1-BIPHENYL ug/kg | 73000 | 110000 1500 120
DIBENZOFURAN k 170 170 40U 34U
.

\

N r

v

- - - 4
.
N
501-5512 1

Depths (ft bgs) 0-2 3-5 5-6 8-10 23-24 | 27-29 |

Date 10/6/2015 | 10/6/2015 | 10/6/2015 | 10/6/2015 | 10/6/2015]10/6/2015]

[analyte (vocs) Units

ETHYLBENZENE ve/kg | 10000 21000 18000 5U 50 1101

[ TETRACHLOROETHENE wg/kg | 240U 270U 240U 62 2) 381
[rrictiLoroETHENE ve/ke | 2400 270U 240U 6 5y 1)

-
i
.
Bldg. No. 505 — —
|
— 5015511
I Depths (ft bgs) 0-2 B 8-10 28-29
Date 10/6/2015 | 10/6/2015 | 10/6/2015 | 10/6/2015
1 | Analyte (VOCs) Units
[TETRACHLOROETHENE a/kg 5U 5U 38 5)

Edge of Road

@)
@)

Phase 1 Sample Locations

Phase 2 Sample Locations

2‘5

—o

501-5513
. Depths (ft bgs) 0-2 5-6 8-10 26-28
- ate )/6/: )/6/: )/6/: )/6/:
. ‘ ] d I:"I:ME won 10/6/2015 | 10/6/2015 | 10/6/2015 | 10/6/2015
S01:SS07@ L™ T i e
- \nalyte (¢ ) Inits.
C Street S01-SS09 ) —— gEN;;ASXs‘ﬁiRACENE :/g/r(g 2 130 21U 110
-l So1 _SS1 4 SO1 'SS1 5 BENZO(B)FLUORANTHENE | pg/ke 28 170 21U 110
' v - / DIBENZ(AH)ANTHRACENE pg/kg 20U 23 21U 16J
1 " S01-SS16 =
— - \ \
-~ -
< : _ \\;*
Xl - a . B 4 O
- P
. ~ » s MW-08 501-5516
v Depths (ft bs) 1-2 3-4 8-9 27-28
Date 10/7/2015 | 10/7/2015 | 10/7/2015 | 10/7/2015
501-5514 [ Analyte (vOCs) Units
Depths (ft bgs) 1-2 3-4 8-9 27-28 [ TETRACHLOROETHENE ug/kg 18 79 60 94
Date 10/7/2015 | 10/7/2015 | 10/7/2015 | 10/7/2015 VP-10, [TRICHLOROETHENE ek | sU 3/ a1 a1
| Analyte (VOCs) Units. | Analyte (SVOCs) Units
[TETRACHLOROETHENE ug/ke 3J 5 12 16 BENZO(AJANTHRACENE ug/kg 20U 20U 20U 5/
[ Analyte (svOCs) Units 501-5515
[BENZO(A)ANTHRACENE g/kg 20U 21U 21U 55J Depths (ft bgs) 1-2 - 8-9 27-28
[BENZO(BJFLUORANTHENE | _pe/kg 20U 210 21U 9% Date 10/7/2015 | 10/7/2015 | 10/7/2015 | 10/7/2015
[DIBENZ(AH)ANTHRACENE | _ue/ke 20U 21U 21U 19) | Analyte (VOCs) Units
[ TETRACHLOROETHENE ng/ke 9 22 46 8804
[ TRICHLOROETHENE pg/kg 5U 5U 37 300U
| Analyte (SVOCs) Units
BENZO(AJANTHRACENE ug/kg 21U 21U 21U 104
Bldg!'No: 500
Screening Values
Protection of
USEPA Industrial | Groundwater Source for SSL Notes: X
Soil RSL (ug/kg) [Soil Screening 1. BOLD results are detections.
Analytes (VOCs) Levels (SSLs) 2. No detections exceeded USEPA Industrial Soil
ETHYLBENZENE 25,000 780 MCL-Based Risk-Based Screening Level (RSL).
NAPHTHALENE 17,000 0.54 Risk-Based 3. ltalicized results indicates concentration of analyte
TETRACHLOROETHENE 100,000 23 MCL-Based exceeded the protection of groundwater soil
;RI?FiLC;;?;;I-}IENE 6,000 138 MCL-Based screening levels (SSLs).
nalyte _
1,1'-BIPHENYL 200,000 8.7 Risk-Based g hj _énalyllttg was n(t).t dettected.
BENZO(A)JANTHRACENE 2,900 42 Risk-Based - J=hResultis an estimate.
BENZO(B)FLUORANTHENE 2,900 41 Risk-Based 6. ftbgs = fef-}t below grounc! surface
DIBENZ(AH)ANTHRACENE 290 13 Risk-Based 7. ug/kg = micrograms per kilogram
DIBENZOFURAN 1,000,000 150 Risk-Based 8. SVOC = semivolatile organic compound
9. VOC = volatile organic compound
ImageSource:}| ESRIAWorld|Imagery. 10. Phase 1 Soil Samples were collected in December 2011
Image| Date #2014 11. Phase 2 Soil Samples were collected in October 2015
LEGEND
] swwmu &  Monitoring Well
Building ©  Groundwater Grab Sample Location

FIGURE 4-9
. SWMU 1 Soil Exceedances

‘ Dow Hanging Rock Phase 2 RFI Report

Feet

Ironton, Ohio
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S01-8810
170J (8-9 ftbgs)

1S ;--s - S01-SS11
e 38 (8-10 ftbgs)
v

b=y o

__.‘- ; “‘ '—A .~ ~,‘
so1~sso1 ’ [—— R~

2 bes) T SWMU

(B TR

P

B e WNS01:SS02)
‘ "‘é ’ 1'600,J(0-2 ft

[ Nso01-sso04

| 4u)(8-10)ft bgs)

-,

16/(27-28 ft bgs)

G@E@L@B@@fﬂmﬁ)

Notes:
. Concentrations shown for the highest detection interval.
. All values are in micrograms per kilogram (ug/kg) for
soil sample locations.
. All values are in micrograms per liter (ug/L) for
groundwater grab and monitoring well locations.
. Protection of groundwater soil screening level (SSL)
value for PCE is 2.3 pg/kg.
5. U = Analyte was not detected.
6. J = Result is an estimate.
7. ft bgs = feet below ground surface.
8. PCE = Tetrachloroethene.
9.
1

SSL = soil screening level.
0. Phase 1 Soil Samples labeled in gray were collected
in December 2011.
Image Source: Imagery) 11. Phase 2 Soil Samples labeled in black were collected
Image Date:}f2014] in October 2015.
LEGEND
| I SWMU PCE Detection Between 2.3
Building O nasoo Ha/kg FIGURE 4-10
—— Edge of Road . PC/E Detection Above 500 SWMU 1 PCE
o Groundwater Grab Sample Ho/kg Exceedances in Soil
Location Dow Hanging Rock Phase 2 RFI Report
&  Monitoring Well Ironton, Ohio
cham:
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On-Site Off-Site
o = c 3 c
8 | 8 2% Ef B |32%
% 29 20 ® 29
. o 2 2=z | £ o c=
Primary Release Secondary Release Secondary Exposure Exposure = & o § o 5]
Source Mechanism 1 Source Mechanism 2 Source Point Route o o
- Surface Soil
Surface Direct
> Soil Contact (0-2 f?et) Ing, Derm F F F
(onsite)
SWMU-1 Disposal/ Amblent Al
(Former spills Leaching | Fugitive Dust Ambient Air mbient Air Inh F F F F
Flaring Pad) (onto soil) (onsite)
- Total Soil
Subsurface Direct
= Soil Contact (0-10 feet) Ing, Derm F F F F
(onsite)
Leaching
Groundwater
(1)
Legend
Potentially Complete Pathway .
C/F = Current/Future, F = Future Figure 5-1

Ing — Ingestion, Derm — Dermal, Inh — Inhalation

(1) Groundwater was evaluated on a site-wide basis. See Figure 5-2.

SWMU 1 Conceptual Exposure Model

Dow Hanging Rock Phase Il RFI

Ironton, Ohio
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(1)
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(1)
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Leaching . Soil Gas Indoor Air Inh C/F
Groundwater Tap Ing, Derm,
(1) (onsite) Inh
Ly . . Potable well Ing, Derm,
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Legend

Potentially Complete Pathway .
C/F = Current/Future, F = Future o Figure 5-2
Sitewide Groundwater Conceptual Exposure Model
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Ironton, Ohio

Ing — Ingestion, Derm — Dermal, Inh — Inhalation

(1) Soil was evaluated on a SWMU basis. See Figure 5-1.
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Boring Logs



PROJECT NUMBER:

652109.01.FI

BORING NUMBER:

MWO08 SHEET 1 OF 2

SOIL BORING LOG

PROJECT : Phase |l RCRA Investigation

LOCATION : Hanging Rock Facility, Ironton OH

DRILLING CONTRACTOR : Enviroprobe

DRILLING METHOD AND EQUIPMENT : DPT/Geoprobe 3210 DT

WATER LEVELS : --- START : 2/10/16 10:30 END : 2/10/16 11:20 LOGGER : D. Roberts
SOIL DESCRIPTION
go€ SAMPLE INTERVAL (ft) 8
§< =z DEPTH INTERVAL, SOIL NAME, USCS GROUP —~ .
a2 RECOVERY (ft) SYMBOL, COLOR, MOISTURE CONTENT, el & COMMENTS
£ oy <>i SAVPLER RELATIVE DENSITY OR CONSISTENCY, SOIL @ =y
o
> é (TYPE) STRUCTURE, MINERALOGY % g
Silty Clay (CL) basket catches placed on ends of
0.0-4.2' - brown and gray mottled, moist, stiff, clay B 0 liners
with some silt ]
3.0 |
30 MC1 04
3.0 1 03
] 0
Silty Sandy Clay (CL)
4.2-7.2' - brown, moist, soft, clay with some silt and 0
some very fine grained sand —
42 -
50 MC2 0
) 0.3
7.2-8.0' - no recovery i
8.0
Silty Clayey Sand (SM-SC)
8.0-9.0' - brown, moist to wet, very fine grained sand || 0
with some silt and litle clay
Sandy Gravel (GW) ..
9.0-11.5" - brown, multi-colored, moist, loose, well T**1 05
rounded (<0.05' diam) gravel with some coarse L I
35 grained sand .o
et MC3 B s
5.0 ee{ 0.6
- . ® 0
11.5-13.0" - no recovery
13.0
Sandy Gravel (GW) e
13.0-16.5' - brown, multi-colored, moist, loose, well T1o+1{ 03
rounded (<0.05' diam) gravel with some coarse o )
grained sand ..
1] 13
—je ®
L ]
3.5 i
50 Mc4 0.6
b L ]
L
16.5-18.0" - no recovery 03
18.0
Sandy Gravel (GW) i
18.0-21.0' - brown, multi-colored, moist, loose, well 1105
rounded (<0.05' diam) gravel with some coarse o e )
grained sand ..
151 09




PROJECT NUMBER: BORING NUMBER:

652109.01.FI MWO08 SHEET 2 OF 2

# SOIL BORING LOG
PROJECT : Phase |l RCRA Investigation LOCATION : Hanging Rock Facility, Ironton OH
ELEVATION : DRILLING CONTRACTOR : Enviroprobe
DRILLING METHOD AND EQUIPMENT : DPT/Geoprobe 3210 DT
WATER LEVELS : --- START : 2/10/16 10:30 END : 2/10/16 11:20 LOGGER : D. Roberts
SOIL DESCRIPTION
%% € SAMPLE INTERVAL (ft) 8
o<z DEPTH INTERVAL, SOIL NAME, USCS GROUP = .
m 38 RECOVERY (ft) SYMBOL, COLOR, MOISTURE CONTENT, % £ COMMENTS
Ex < SAVPLER RELATIVE DENSITY OR CONSISTENCY, SOIL @ =3
o
> é (TYPE) STRUCTURE, MINERALOGY % g
| 3.0 oo
50 MC5 5 E
7 21.0-23.0' - no recovery
23.0
Sandy Gravel (GW) .
B 23.0-26.0' - brown, multi-colored, moist, loose, well o o 1
| rounded (<0.05' diam) gravel with some coarse N [
grained sand o
25 | 1]
i 3.0 i
50 MC6 . 14
7 26.0-28.0' - no recovery
28.0
Sandy Gravel (GW) o
B 28.0-30.0' - multi-colored, wet, loose, well rounded T1+1{ 06
i (<0.05' diam) gravel with little coarse grained sand i )
L ]
30 | T2 o9
o 30.0-33.0' - no recovery
. 20 MC7 .
5.0
33.0
Sandy Gravel (GW) e PID plugged, no readings taken from
B 33.0-38.0' - multi-colored, wet, loose, well rounded e o 33-38 ft bgs
i (<0.05' diam) gravel with little coarse grained sand i
. b
35| N bt
L ]
| 5.0 i
50 MC8 ..
— Jo o
L ]
| q*
L ]
| ] L ]
L ]
L ]
1 o o
38.0 bibd
Bottom of Boring at 38.0 ft below ground surface
40




PROJECT NUMBER:

652109.01.FI

BORING NUMBER:

MWO09 SHEET 1 OF 2

SOIL BORING LOG

PROJECT : Phase |l RCRA Investigation

LOCATION : Hanging Rock Facility, Ironton OH

ELEVATION :

DRILLING CONTRACTOR : Enviroprobe

DRILLING METHOD AND EQUIPMENT : DPT/Geoprobe 3210 DT

WATER LEVELS : --- START : 2/9/16 09:30 END : 2/9/16 10:30 LOGGER : D. Roberts
SOIL DESCRIPTION
g€ SAMPLE INTERVAL (ft) 8
§< z DEPTH INTERVAL, SOIL NAME, USCS GROUP — .
a2 RECOVERY (ft) SYMBOL, COLOR, MOISTURE CONTENT, el & COMMENTS
Ex < SAVPLER RELATIVE DENSITY OR CONSISTENCY, SOIL @ =3
o
> é (TYPE) STRUCTURE, MINERALOGY % g
Silty Clay (CL) basket catches placed on ends of
B 0.0-2.5' - brown, moist to dry, stiff, clay with little silt B 0 liners
| 2.5 |
30 MC1 0
7 3.0 2.5-3.0' - no recovery
Silty Clay (CL)
B 3.0-6.0" - brown, moist, stiff to medium stiff, clay with B 0
i some silt ]
5 | B 0
| 4.0 |
50 MC2 0
’ Silty Sandy Clay (CL)
B 6.0-7.0" - brown, moist, medium stiff, clay with some B 0
| silt and little very fine grained sand
7.0-8.0" - no recovery
8.0
Silty Sandy Clay (CL)
N 8.0-11.0" - brown, moist, medium stiff, clay with some 0
i silt and little very fine grained sand ]
10_| N 0
| 4.0 |
50 MC3 0
’ Gravelly Sand (SW) .
B 11.0-12.0' - brown, moist, dense, medium to coarse B 0 0
| grained, sand with some well rounded (<0.05' diam) 0%
gravel
T 12.0-13.0" - no recovery ]
13.0
Sandy Gravel (GW) e
B 13.0-16.5' - brown, multi-colored, moist, loose, gravel e o 0
i well rounded (<0.05' diam) with some coarse grained .o
sand ..
— qe
15_| e ©
* e
— & MC4 —Jo o
5.0 i
] N * e
| ()
16.5-18.0" - no recovery
18.0
Sandy Gravel (GW) i
B 18.0-26.5' - brown, multi-colored, moist, loose, gravel e o 0
| well rounded (<0.05' diam) with some coarse grained  |* ®
sand ..
20 - I




PROJECT NUMBER:

652109.01.FI

BORING NUMBER:

MWO09

SHEET 2 OF 2

SOIL BORING LOG

PROJECT : Phase |l RCRA Investigation

LOCATION : Hanging Rock Facility, Ironton OH

DRILLING CONTRACTOR : Enviroprobe

DRILLING METHOD AND EQUIPMENT : DPT/Geoprobe 3210 DT

WATER LEVELS : -

DEPTH BELOW
SURFACE AND
ELEVATION (ft)

START : 2/9/16 09:30 END : 2/9/16 10:30 LOGGER : D. Roberts
SOIL DESCRIPTION
0]
SAMPLE INTERVAL (1) DEPTH INTERVAL, SOIL NAME, USCS GROUP =1
RECOVERY (ft) SYMBOL, COLOR, MOISTURE CONTENT, % £ COMMENTS
RELATIVE DENSITY OR CONSISTENCY, SOIL @ =3
SAMPLER STRUCTURE, MINERALOGY o Q
(TYPE) o] &
5.0 oo
50 MC5 e+l o
1] o
—Jo o
LN ]
11 o
Jo o
] : : 0
|::
] o
—fe o
35 1
5.0 MC6 eef{ O
Jo o
..
26.5-28.0" - no recovery
Sandy Gravel (GW) o
28.0-30.5' - brown, multi-colored, wet, loose, well o o 0
rounded (<0.05' diam) gravel with some coarse e
grained sand ..
11 o
—qe ®
L]
5.0 MC7 30.5-33.0" - no recovery
Sandy Gravel (GW) e
33.0-38.0" - brown, multi-colored, wet, loose, well o o 0
rounded (<0.05' diam) gravel with some coarse o
grained sand ..
11 o
—qe
* e
5.0 |
5.0 Mcs el o
Jo o
* e
Jo o
* e 0
] * e
* e
a * e
g Y
Bottom of Boring at 38.0 ft below ground surface




PROJECT NUMBER:

652109.01.FI

BORING NUMBER:

MW10 SHEET 1 OF 2

SOIL BORING LOG

PROJECT : Phase |l RCRA Investigation

LOCATION : Hanging Rock Facility, Ironton OH

ELEVATION :

DRILLING CONTRACTOR : Enviroprobe

DRILLING METHOD AND EQUIPMENT : DPT/Geoprobe 3210 DT

WATER LEVELS : --- START : 2/8/16 10:30 END : 2/8/16 11:15 LOGGER : D. Roberts
SOIL DESCRIPTION
g€ SAMPLE INTERVAL (ft) 8
§< z DEPTH INTERVAL, SOIL NAME, USCS GROUP —~ .
a2 RECOVERY (ft) SYMBOL, COLOR, MOISTURE CONTENT, el & COMMENTS
Ex < SAVPLER RELATIVE DENSITY OR CONSISTENCY, SOIL @ =3
o
> é (TYPE) STRUCTURE, MINERALOGY % g
Silty Clay (CL) basket catches placed on ends of
B 0.0-2.0" - brown and gray mottled, moist, stiff, clay B 0 liners
| with some silt ]
| 2.0 |
30 MC1 0
7 2.0-3.0' - no recovery
3.0 0
Silty Clay (CL)
f 3.0-7.0" - brown and gray mottled, moist, stiff, clay 1
| with some silt ]
5_| |
| 5.0 |
50 MC2 0
] ) 0
’ Sandy Clay (CL)
B 7.0-12.0" - brown and gray mottled, moist, soft, clay B 0
8.0 with little very fine grained sand ]
] ) 0
10| N 0
| 4.0 |
50 MC3 0
] ] 0
7 12.0-13.0' - no recovery
13.0 0
Sandy Clay (CL)
B 13.0-17.5" - brown, wet, soft, clay with some fine B 0
| grained sand ]
15| ]
7 5.0 MC4 |
5.0 c 0
] ) 0
’ 18.0 Sandy Clay (CL) 0
- 17.5-18.5' - gray, wet, soft, clay with some very fine 1
| grained sand
Sandy Gravel (GW) b B
] 18.5-22.0' - tan, wet, loose, well rounded (< 0.05' o o
| diam) gravel with coarse to medium grained sand ..
20 eef O




PROJECT NUMBER:

652109.01.FI

BORING NUMBER:

MW10 SHEET 2 OF 2

SOIL BORING LOG

PROJECT : Phase |l RCRA Investigation

LOCATION : Hanging Rock Facility, Ironton OH

DRILLING CONTRACTOR : Enviroprobe

DRILLING METHOD AND EQUIPMENT : DPT/Geoprobe 3210 DT

WATER LEVELS : --- START : 2/8/16 10:30 END : 2/8/16 11:15 LOGGER : D. Roberts
SOIL DESCRIPTION
go€ SAMPLE INTERVAL (ft) 8
§< =z DEPTH INTERVAL, SOIL NAME, USCS GROUP —~ .
a2 RECOVERY (ft) SYMBOL, COLOR, MOISTURE CONTENT, el & COMMENTS
£ oy g SAVPLER RELATIVE DENSITY OR CONSISTENCY, SOIL @ =y
o
> é (TYPE) STRUCTURE, MINERALOGY % g
4.0 oo
50 MC5 **1 o
11 o
22.0-23.0' - no recovery
] 0
Sandy Gravel (GW) .
23.0-25.0' - tan, mixed colors, wet, loose, well o o 0
rounded (< 0.05' diam) gravel with little coarse N [
grained sand o
1
25.0-28.0" - no recovery
20 MC6 .
5.0 0
] 0

Bottom of Boring at 28.0 ft below ground surface




PROJECT NUMBER:

652109.01.FI

BORING NUMBER:

SS10 SHEET 1 OF 2

SOIL BORING LOG

PROJECT : Phase |l RCRA Investigation

LOCATION : Hanging Rock Facility, Ironton OH

ELEVATION :

DRILLING CONTRACTOR : Subsurface

DRILLING METHOD AND EQUIPMENT : DPT/Powerprobe 9500 VTR

WATER LEVELS : --- START : 10/6/15 15:05 END : 10/6/15 15:50 LOGGER : D. Roberts
SOIL DESCRIPTION =
zag 4 B B
92 | SAMPLEINTERVAL® DEPTH INTERVAL, SOIL NAME, USCS GROUP 2l € |8
a2 RECOVERY (ft) SYMBOL, COLOR, MOISTURE CONTENT, | £ |8 COMMENTS
Ex < SAVPLER RELATIVE DENSITY OR CONSISTENCY, SOIL 2 é g’g
%%é (TYPE) STRUCTURE, MINERALOGY % T T g
Asphalt and Gravel Collect S01-SS10-0002-100615
N 0.0-0.8' - dry, loose 1 0 0 from 0.0-2.0' bgs at 1510
E Silty Clay (CL) B
| 0.8-6.0" - brown and gray mottled, moist to dry, stiff to
very stiff, clay with some silt 0 0
] % MC1 ] 0.1 0 |Breathing Zone = Oppm
] ) Collect S01-SS10-0305-100615
. B 01 0 from 3.0-5.0' bgs at 1515
5 5.0 N 0 0
] ) oo
’ Silty Clay (CL)
B 6.0-8.0" - brown, moist, soft, clay with little silt B 0 0
] % MC2 ] 0 0 |Breathing Zone = Oppm
7 Silty Sand (SM) Collect S01-SS10-0809-100615
* 8.0-9.0'" - brown, moist to wet, dense, very fine grained || 0 0 from 8.0-9.0' bgs at 1520
| sand with silt
9.0-10.0' - no recovery
10 10.0
Gravelly Sand (SW) (ole
B 10.0-14.0" - tan, moist, dense, coarse grained sand B OO 0 0
i with well rounded gravel g
] Tl o | o
] % MC3 ) :Z:Z 0 0 |Breathing Zone = Oppm
1 T o | o
7 14.0-15.0' - no recovery
15 15.0
Gravelly Sand (SW) o0
B 15.0-19.0" - tan, moist, dense, coarse grained sand 0 0 0
i with well rounded gravel g
] Tl o | o
] % MC4 ) :::: 0 0 |Breathing Zone = Oppm

20 20.0

19.0-20.0" - no recovery




PROJECT NUMBER:

652109.01.FI

BORING NUMBER:

SS10

SHEET 2 OF 2

SOIL BORING LOG

PROJECT : Phase |l RCRA Investigation

LOCATION : Hanging Rock Facility, Ironton OH

ELEVATION :

DRILLING CONTRACTOR : Subsurface

DRILLING METHOD AND EQUIPMENT : DPT/Powerprobe 9500 VTR

WATER LEVELS : --- START : 10/6/15 15:05 END : 10/6/15 15:50 LOGGER : D. Roberts
SOIL DESCRIPTION =
2% A ENE
92 | SAMPLEINTERVAL® DEPTH INTERVAL, SOIL NAME, USCS GROUP sl £ |8
a2 RECOVERY (ft) SYMBOL, COLOR, MOISTURE CONTENT, | £ |8 COMMENTS
£ oy <>i SAVPLER RELATIVE DENSITY OR CONSISTENCY, SOIL 2 g g’g
%%é (TYPE) STRUCTURE, MINERALOGY % T T g
20.0 Gravelly Sand (?W) o0
B 20.0-24.0' - tan, moist, dense, coarse grained sand B 0 0 0
| with well rounded gravel I
] Tl o | o
] % MCS ) :::: 0 0 |Breathing Zone = Oppm
] T1o0]o
7 24.0-25.0' - no recovery
25 25.0
Gravelly Sand (SW) .2
B 25.0-28.0' - tan, moist, dense, coarse grained sand  OCN 0 0
| with well rounded gravel x-ce
1 T o | o
7 oo Collect S01-SS10-2728-100615
B 4.0 MC6 b o 0 0 from 27.0-28.0' bgs at 1545
i 5.0 Breathing Zone = Oppm
Gravelly Sand (SW)
B 28.0-29.0' - tan, wet, dense, coarse grained sand with  .°.* 0 0
i well rounded gravel 0%
29.0-30.0' - no recovery
30 30.0

35|

40

Bottom of Boring at 30.0 ft below ground surface




PROJECT NUMBER:

652109.01.FI

BORING NUMBER:
SS11 SHEET 1 OF 2

SOIL BORING LOG

PROJECT : Phase |l RCRA Investigation

LOCATION : Hanging Rock Facility, Ironton OH

ELEVATION :

DRILLING CONTRACTOR : Subsurface

DRILLING METHOD AND EQUIPMENT : DPT/Powerprobe 9500 VTR

WATER LEVELS : --- START : 10/6/15 14:00 END : 10/6/15 14:40 LOGGER : D. Roberts
SOIL DESCRIPTION =
zge 8l £ |8
952 SAMPLE INTERVAL () DEPTH INTERVAL, SOIL NAME, USCS GROUP 2l S |8
a2 RECOVERY (ft SYMBOL, COLOR, MOISTURE CONTENT, | £ |8 COMMENTS
£ oy <>i SAVPLER RELATIVE DENSITY OR CONSISTENCY, SOIL 2 g g’g
['4
% = é (TYPE) STRUCTURE, MINERALOGY % T T g
Asphalt and Gravel Collect S01-SS11-0002-100615
s 0.0-2.0' - dry, dense B 0 0 |from 0.0-2.0' bgs at 1405
- . 0 0
’ Silty Clay (CL)
N MCA1 2.0-4.5' - brown and gray mottled, moist, stiff, clay s 0 0 . _
| 5.0 with little silt | Breathing Zone = Oppm
Collect S01-SS11-0304-100615
i g 0 0 |from 3.0-4.0' bgs at 1410
i . 0.1 0
5 5.0 4.5-5.0" - no recovery
Silty Clay (CL)
E 5.0-9.5' - brown, moist (wet from 6.5-8.5"), soft, clay B 0 0
| with some silt ]
- . 0 0
7 5.0 MC2 ] 0 0 Breathing Zone = Oppm
] ] Collect S01-SS11-0810-100615
] B 0 0 |from 8.0-10.0' bgs at 1415
- - 0 0
10 100 9.5-10.0' - no recovery
Silty Clay (CL)
- 10.0-11.7' - brown, moist, soft, clay with some silt E 0 0
- . 0 0
| Gravelly Sand (SW) i K
11.7—13.5' - tan, moist, medium dense, coarse grained  |-°-° 0 0
| 50 MC3 sand with well rounded gravel T :::: Breathing Zone = Oppm
] 13.5-15.0" - no recovery 0 0
15 15.0
Gravelly Sand (SW) o0
B 15.0-18.0' - tan, moist, medium dense, coarse grained .<-<{ 0 0
| sand with well rounded gravel x-c-
| £l o]o
7 50 MC4 ] :Z:Z 0 0 Breathing Zone = Oppm

20 20.0

18.0-20.0" - no recovery




PROJECT NUMBER: BORING NUMBER:

652109.01.FI SS11 SHEET 2 OF 2

” SOIL BORING LOG
PROJECT : Phase |l RCRA Investigation LOCATION : Hanging Rock Facility, Ironton OH
ELEVATION : DRILLING CONTRACTOR : Subsurface
DRILLING METHOD AND EQUIPMENT : DPT/Powerprobe 9500 VTR
WATER LEVELS : --- START : 10/6/15 14:00 END : 10/6/15 14:40 LOGGER : D. Roberts
SOIL DESCRIPTION =
zog 91 ¢ 8
E SAMPLE INTERVAL (ft 91 g
92 ® DEPTH INTERVAL, SOIL NAME, USCS GROUP al 18
a2 RECOVERY (ft) SYMBOL, COLOR, MOISTURE CONTENT, | £ |8 COMMENTS
Ex < SAVPLER RELATIVE DENSITY OR CONSISTENCY, SOIL 2 g g’g
['4
%aé (TYPE) STRUCTURE, MINERALOGY % T T g
20.0 Gravelly Sand (?W) o0
B 20.0-29.0' - tan, moist, medium dense, coarse grained {-’-° 0 0
| sand with well rounded gravel I
] FTyor] o
] 5.0 MCS ) :::: 0 0 |Breathing Zone = Oppm
} Tl o] o
25 25.0 N :::: 0 0
} T4 o | o
7 g o 0
7 5.0 MC6 T o 0 |Breathing Zone = Oppm
| | Collect S01-5811-2829-100615
B Tl o 0 from 28.0-29.0' bgs at 1435
| Gravelly Sand (SW) e
B 29.0-29.5' - tan, wet, medium dense, coarse grained e
30 30.0 sand with well rounded gravel
29.5-30.0' - no recovery
T Bottom of Boring at 30.0 ft below ground surface
35| ]
40




PROJECT NUMBER:

652109.01.FI

BORING NUMBER:

SS12

SHEET

1 OF 2

SOIL BORING LOG

PROJECT : Phase |l RCRA Investigation

LOCATION : Hanging Rock Facility, Ironton OH

ELEVATION :

DRILLING CONTRACTOR : Subsurface

DRILLING METHOD AND EQUIPMENT : DPT/Powerprobe 9500 VTR

WATER LEVELS : --- START : 10/6/15 09:40 END : 10/6/15 10:40 LOGGER : D. Roberts
SOIL DESCRIPTION =
zge 8l £ |8
92 | SAMPLEINTERVAL® DEPTH INTERVAL, SOIL NAME, USCS GROUP sl £ |8
a2 RECOVERY (ft) SYMBOL, COLOR, MOISTURE CONTENT, | £ |3 COMMENTS
£ oy <>i SAVPLER RELATIVE DENSITY OR CONSISTENCY, SOIL 2 é EE
['4
%aé (TYPE) STRUCTURE, MINERALOGY % T T g
Asphalt and Gravel Collect S01-SS12-0002-100615
— 0.0-0.8' - black, dry 16 | 04 from 0.0-2.0' bgs at 0945
E Silty Clay (CL) B
| 0.8-4.0'" - brown, moist, medium stiff to stiff, clay with
little silt 53 4
’ % MC1 ] 16.1 | 18 |Breathing Zone = Oppm
] ] Collect S01-SS12-0305-100615
s R 21622 from 3.0-5.0' bgs at 0950
] 4.0-5.0" - no recovery
5 5.0
Silty Clay (CL) Collect S01-SS12-0506-100615
E 5.0-6.2' - brown, moist, soft, clay with some silt B 48.4 | 23.9|from 5.0-8.0' bgs at 0955
i Sandy Silt (SM-ML) ] 1711113
6.2-8.3' - brown, moist, loose, silt with very fine
T grained sand 1
7 % MC2 ] 122156 Breathing Zone = Oppm
] ] Collect S01-SS12-0810-100615
. Sandy Gravel (GW) **1 9 4 |from 8.0-10.0' bgs at 1005
| 8.3-8.5' - tan, moist, loose, gravel with some coarse |
grained sand
N 8.5-10.0' - no recovery 1
10 10.0
Sandy Gravel (GW) i
B 10.0-13.0" - tan, moist, loose, gravel with some coarse e o 29 | 27
| grained sand I . .
] T1:l34 |27
7 % MC3 T35 2 Breathing Zone = Oppm
7 13.0-15.0' - no recovery
15 15.0
Gravelly Sand (SW) o0
B 15.0-19.0" - tan, moist, loose, coarse grained sand 0 91 | 89
i with well rounded gravel 100 e .
] T 38 | 51
7 % MC4 ] -.:.] 6.7 | 11.9]Breathing Zone = Oppm

20 20.0

2.1 13.1] 9.3

19.0-20.0" - no recovery




PROJECT NUMBER: BORING NUMBER:

652109.01.FI SS12 SHEET 2 OF 2

» SOIL BORING LOG
PROJECT : Phase |l RCRA Investigation LOCATION : Hanging Rock Facility, Ironton OH
ELEVATION : DRILLING CONTRACTOR : Subsurface
DRILLING METHOD AND EQUIPMENT : DPT/Powerprobe 9500 VTR
WATER LEVELS : --- START : 10/6/15 09:40 END : 10/6/15 10:40 LOGGER : D. Roberts
SOIL DESCRIPTION =
zoe gl £ |2
92 | SAMPLEINTERVAL® DEPTH INTERVAL, SOIL NAME, USCS GROUP sl £ |8
m 38 RECOVERY (ft) SYMBOL, COLOR, MOISTURE CONTENT, T S S COMMENTS
Ex < SAVPLER RELATIVE DENSITY OR CONSISTENCY, SOIL 2 g g’g
['4
%aé (TYPE) STRUCTURE, MINERALOGY % T T g
20.0 Gravelly Sand (?W) o0
B 20.0-29.0' - tan, moist, loose, coarse grained sand B 0
i with well rounded gravel I 104.5161.6
] Feof130.7] 538
] % MCS 7:::: 168.8] 22.2 | Breathing Zone = Oppm
) e Collect S01-5512-2324-100615
b f:::: 2005|396 from 23.0-24.0" bgs at 1020
25 25.0 ~|i:fressf354
b Feo{282.3] 153
] |o:of2538) 7.4
] T Collect S01-8812-2729-100615
f 5.0 MC6 T 222 | 161 from 27.0-28.0' bgs at 1035
| 5.0 g " | Collect HGR-100615-FD01 from
.o.° 27.0-29.0' bgs at 1030
— f:::: 1693|325 Breathing Zone = Oppm
| Gravelly Sand (SW) e
B 29.0-30.0' - tan, wet, loose, coarse grained sand with ~ -°-°
30 30.0 well rounded gravel 15541534

Bottom of Boring at 30.0 ft below ground surface

35|

40




PROJECT NUMBER:

652109.01.FI

BORING NUMBER:

SS13

SHEET 1 OF 2

SOIL BORING LOG

PROJECT : Phase |l RCRA Investigation

LOCATION : Hanging Rock Facility, Ironton OH

ELEVATION :

DRILLING CONTRACTOR : Subsurface

DRILLING METHOD AND EQUIPMENT : DPT/Powerprobe 9500 VTR

WATER LEVELS : --- START : 10/6/15 11:10 END : 10/6/15 12:07 LOGGER : D. Roberts
SOIL DESCRIPTION =
zge 8l £ |8
92 | SAMPLEINTERVAL® DEPTH INTERVAL, SOIL NAME, USCS GROUP sl £ |8
a2 RECOVERY (ft) SYMBOL, COLOR, MOISTURE CONTENT, | £ |3 COMMENTS
£ oy <>i SAVPLER RELATIVE DENSITY OR CONSISTENCY, SOIL 2 é g’g
['4
%aé (TYPE) STRUCTURE, MINERALOGY % T T g
Asphalt and Gravel Collect S01-SS13-0002-100615
— 0.0-1.4' - dry, loose 361 | 99 from 0.0-2.0' bgs at 1115
T Silty Clay (CL) ) ) ] ] ] 55 1
i 1.4-3.0" - brown, moist, medium stiff, clay with some |
silt
’ % MC1 ] 71.3 | 33.4|Breathing Zone = Oppm
7 3.0-5.0' - no recovery
5 5.0
Silty Clay (CL) Collect S01-SS13-0506-100615
B 5.0-7.0" - brown, moist, medium stiff, clay with some B 82 15 from 5.0-6.0" bgs at 1110
| silt ] :
] ] 814112
’ Silty Sand (SM)
B 4.0 MC2 7.0-8.3' - brown, wet, medium dense, very fine 11 . _
| 5.0 grained sand with some silt ] 67.4 1 0.7 |Breathing Zone = Oppm
Collect S01-SS13-0810-100615
- Gravelly Sand (SW) Al 99 0 from 8.0-10.0' bgs at 1130
| 8.3-9.0" - brown, wet, medium dense, coarse grained
sand with some well rounded gravel
N 9.0-10.0' - no recovery 1
10 10.0
Gravelly Sand (SW) (ole
- 10.0-13.5' - tan, moist, medium dense, coarse grained {->-°{ 1.8 | 0.6
| sand with well rounded gravel x-c-
] $:1 13 | os
] % MC3 ] :Z:Z ! 0 Breathing Zone = Oppm
7 13.5-15.0' - no recovery 0210
15 15.0
Gravelly Sand (SW) o0
B 15.0-19.0'" - tan, moist, medium dense, coarse grained -°-* 0 0
| sand with well rounded gravel x-c-
] Tl o | o
] % MC4 ) :::: 0 0 |Breathing Zone = Oppm

20 20.0

19.0-20.0" - no recovery




PROJECT NUMBER: BORING NUMBER:

652109.01.FI SS13 SHEET 2 OF 2

» SOIL BORING LOG
PROJECT : Phase |l RCRA Investigation LOCATION : Hanging Rock Facility, Ironton OH
ELEVATION : DRILLING CONTRACTOR : Subsurface
DRILLING METHOD AND EQUIPMENT : DPT/Powerprobe 9500 VTR
WATER LEVELS : --- START : 10/6/15 11:10 END : 10/6/15 12:07 LOGGER : D. Roberts
SOIL DESCRIPTION =
gS€ el 5§ |8
92 | SAMPLEINTERVAL® DEPTH INTERVAL, SOIL NAME, USCS GROUP sl £ |8
a2 RECOVERY (ft) SYMBOL, COLOR, MOISTURE CONTENT, | £ |3 COMMENTS
£ oy <>i SAVPLER RELATIVE DENSITY OR CONSISTENCY, SOIL 2 g g’g
['4
%aé (TYPE) STRUCTURE, MINERALOGY % T T g
20.0 Gravelly Sand (?W) o0
- 20.0-24.5' - tan, moist, medium dense, coarse grained -c.{ 0 0
| sand with well rounded gravel I
i Flo)o
7 g—g MC5 ] :Z:Z 0 0 Breathing Zone = Oppm
m 4--1 0 0
. ; ~l o | o
o5 25.0 24.5-25.0
Gravelly Sand (SW) .2
B 25.0-28.5' - tan, moist, medium dense, coarse grained -’: 0 0
| sand with well rounded gravel x-ce
Collect S01-SS13-2628-100615
1 11 o 0 from 26.0-28.0' bgs at 1155
| ooe Collect S01-SS13-2628-100615
oo from 26.0-28.0' bgs at 1155 MS
B 5.0 MC6 1o 0 0 Collect S01-SS13-2628-100615
i 5.0 S0 from 26.0-28.0' bgs at 1155 MSD
Cooe Breathing Zone = Oppm
’ Gravelly Sand (SW) o] o 0
B 28.5-30.0' - tan, wet, medium dense, coarse grained 0
| sand with well rounded gravel et
30 30.0 el oo
Bottom of Boring at 30.0 ft below ground surface
35 | |
40




PROJECT NUMBER:

652109.01.FI

BORING NUMBER:

SS14

SHEET 1 OF 2

SOIL BORING LOG

PROJECT : Phase |l RCRA Investigation

LOCATION : Hanging Rock Facility, Ironton OH

DRILLING CONTRACTOR : Subsurface

DRILLING METHOD AND EQUIPMENT : DPT/Powerprobe 9500 VTR

20.0

18.5-20.0" - no recovery

WATER LEVELS : --- START : 10/7/15 10:45 END : 10/7, 1:25 LOGGER : D. Roberts
SOIL DESCRIPTION =
gS€ el 5§ |8
92 | SAMPLEINTERVAL® DEPTH INTERVAL, SOIL NAME, USCS GROUP sl £ |8
a2 RECOVERY (ft) SYMBOL, COLOR, MOISTURE CONTENT, | £ |8 COMMENTS
Ex < SAVPLER RELATIVE DENSITY OR CONSISTENCY, SOIL 2 g g’g
['4
%auﬂ (TYPE) STRUCTURE, MINERALOGY % T T g
Asphalt and Gravel Collect S01-SS14-0002-100715
0.0-1.0'" - dry, loose 0.1 0 from 0.0-2.0' bgs at 1050
Silty Clay (CL)
1.0-4.0" - tan and gray mottled, moist, medium stiff, 0.1 0
clay with some silt )
% MC1 0.2 0 |Breathing Zone = Oppm
Collect S01-SS14-0304-100715
0.2 0 from 3.0-4.0' bgs at 1055
4.0-5.0" - no recovery
5.0
Silty Clay (CL)
5.0-6.5' - tan and gray mottled, moist, medium stiff, 0.1 0
clay with some silt )
Sandy Clay (CL) 0 0
6.5-9.0" - brown, moist, soft to medium stiff, clay with
very fine grained sand
% MC2 0.2 0 |Breathing Zone = Oppm
Collect S01-SS14-0809-100715
0.2 0 from 8.0-9.0' bgs at 1100
9.0-10.0' - no recovery
10.0
Sandy Clay (CL)
10.0-11.0" - brown, moist, soft to medium stiff, clay 0 0
with very fine grained sand
Gravelly Sand (SW)
11.0-13.0" - tan, moist, loose, coarse grained sand 15 | 0.3
with well rounded gravel ’ ’
% MC3 1.7 | 0.4 |Breathing Zone = Oppm
13.0-15.0" - no recovery
15.0
Gravelly Sand (SW)
15.0-18.5' - tan, moist, loose, coarse grained sand 1 0.2
with well rounded gravel
1.8 | 0.7
% MC4 29 [ 06 Breathing Zone = Oppm
31|07




PROJECT NUMBER: BORING NUMBER:

652109.01.FI SS14 SHEET 2 OF 2

» SOIL BORING LOG
PROJECT : Phase |l RCRA Investigation LOCATION : Hanging Rock Facility, Ironton OH
ELEVATION : DRILLING CONTRACTOR : Subsurface
DRILLING METHOD AND EQUIPMENT : DPT/Powerprobe 9500 VTR
WATER LEVELS : --- START : 10/7/15 10:45 END : 10/7/15 11:25 LOGGER : D. Roberts
SOIL DESCRIPTION =
gS€ el 5§ |8
92 | SAMPLEINTERVAL® DEPTH INTERVAL, SOIL NAME, USCS GROUP al 18
a2 RECOVERY (ft) SYMBOL, COLOR, MOISTURE CONTENT, | £ |3 COMMENTS
£ oy g SAVPLER RELATIVE DENSITY OR CONSISTENCY, SOIL 2 g g’g
['4
% = é (TYPE) STRUCTURE, MINERALOGY % T T g
20.0 Gravelly Sand (?W) o0
- 20.0-24.5' - tan, moist, loose, coarse grained sand 42 1.2 1 0.6
| with well rounded gravel I
| Ll a3 |os
7 g—g MC5 ] :Z:Z 41086 Breathing Zone = Oppm
, Lol a1 | os
: : %1 42 |15
25 25.0 24.5-25.0' - no recovery
Gravelly Sand (SW) .2
E 25.0-28.5' - tan, moist, loose, coarse grained sand -2 0.6 1
| with well rounded gravel x-ce
i f117 | os
1 S Collect S01-SS14-2728-100715
B 45 MC6 H:-:-] 2.6 | 1.4 |from 27.0-28.0' bgs at 1120
B 5.0 i OO Collect HGR-100715-FD01 from
Cooe 27.0—2{3.0' bgs at 1130
- Gravelly Sand (SW) B2 3.2 | 0.6 |Breathing Zone = Oppm
B 28.5-29.5' - tan, wet, loose, coarse grained sand with ~ .%*
| well rounded gravel A0S Y 16
30 300 29.5-30.0' - no recovery ’
Bottom of Boring at 30.0 ft below ground surface
35| ]
40




PROJECT NUMBER: BORING NUMBER:

652109.01.FI

SS15

SHEET 1 OF 2

SOIL BORING LOG

PROJECT : Phase |l RCRA Investigation

LOCATION : Hanging Rock Facility, Ironton OH

ELEVATION :

DRILLING CONTRACTOR : Subsurface

DRILLING METHOD AND EQUIPMENT : DPT/Powerprobe 9500 VTR

WATER LEVELS : --- START : 10/7/15 13:20 END : 10/7/15 14:10 LOGGER : D. Roberts
SOIL DESCRIPTION =
zag 4 B B
92 | SAMPLEINTERVAL® DEPTH INTERVAL, SOIL NAME, USCS GROUP sl £ |8
m 38 RECOVERY (ft) SYMBOL, COLOR, MOISTURE CONTENT, I S 5 COMMENTS
£ P <>i SAVPLER RELATIVE DENSITY OR CONSISTENCY, SOIL 2 g g’g
['4
%auﬂ (TYPE) STRUCTURE, MINERALOGY % T 5 g
Asphalt
B 0.0-1.0' - black, dry, loose
0 0
7 Silty Clay (CL) Collect S01-SS15-0102-100715
B 1.0-6.0" - brown, moist, stiff, clay with some silt 0 0 from 1.0-2.0' bgs at 1330
] % MC1 0 0 |Breathing Zone = Oppm
] oo
] Collect S01-SS15-0405-100715
| from 4.0-5.0' bgs at 1335
5 5.0 0 0
s 0 0
’ Sandy Clay (CL)
B 6.0-9.5' - brown, moist, soft to medium stiff, clay with 0 0
i some very fine grained sand
] % MC2 0 0 Breathing Zone = Oppm
] Collect S01-SS15-0809-100715
| 0 0 |from 8.0-9.0' bgs at 1340
E : 0 0
10 10.0 9.5-10.0
Sandy Clay (CL)
B 10.0-11.5" - brown, wet, soft to medium stiff, clay with 0 0
i some very fine grained sand
’ Gravelly Sand (SW) i 0 0
B 11.5-13.5" - tan, moist, loose, coarse grained sand oool
i with well rounded gravel (0o
% MC3 oo 0 0 Breathing Zone = Oppm
] 13.5-15.0" - no recovery - 0 0
15 15.0
Gravelly Sand (SW) o0
N 15.0-19.0" - tan, moist, loose, coarse grained sand SN 0 03
i with well rounded gravel (0o .
] o] 08 | 01
] % MC4 -.>.{ 1 | 1.1 |Breathing Zone = Oppm
1 ] o |o4
7 19.0-20.0' - no recovery
20 20.0




PROJECT NUMBER: BORING NUMBER:

652109.01.FI SS15 SHEET 2 OF 2

» SOIL BORING LOG
PROJECT : Phase |l RCRA Investigation LOCATION : Hanging Rock Facility, Ironton OH
ELEVATION : DRILLING CONTRACTOR : Subsurface
DRILLING METHOD AND EQUIPMENT : DPT/Powerprobe 9500 VTR
WATER LEVELS : --- START : 10/7/15 13:20 END : 10/7/15 14:10 LOGGER : D. Roberts
SOIL DESCRIPTION =
gS€ el 5§ |8
92 | SAMPLEINTERVAL® DEPTH INTERVAL, SOIL NAME, USCS GROUP sl £ |8
a2 RECOVERY (ft) SYMBOL, COLOR, MOISTURE CONTENT, | £ |8 COMMENTS
£ oy § SAVPLER RELATIVE DENSITY OR CONSISTENCY, SOIL 2 g g’g
['4
%aé (TYPE) STRUCTURE, MINERALOGY % T T g
20.0 Gravelly Sand (?W) o0
B 20.0-24.5' - tan, moist, loose, coarse grained sand B 0 23 | 11
| with well rounded gravel 100
] Tl 26 | os
] g—g MCS ) :Z:Z 0.8 | 0.6 |Breathing Zone = Oppm
] Tl 24 | 26
25 25.0 24.5-25.0' - no recovery
Gravelly Sand (SW) o0
B 25.0-28.5' - tan, moist, loose, coarse grained sand  OCN 0 0
| with well rounded gravel x-ce
] Fef os |0
7 oo Collect S01-SS15-2728-100715
B 5.0 MC6 b o 17 0 from 27.0-28.0' bgs at 1405
| 5.0 H 50K I Collect S01-SS15-2728-100715
e from 27.0-28.0' bgs at 1405 MS
B Collect S01-SS15-2728-100715
Gravelly Sand (SW) ".°e] O 0 |from 27.0-28.0' b
| ) . ) Jeoe .0-28.0" bgs at 1405 MSD
i%l?-r:;g.r?d(;sagnr‘av\yglt’ loose, coarse grained sand with :::: Breathing Zone = Oppm
30 30.0 el oo
Bottom of Boring at 30.0 ft below ground surface
35 | |
40




PROJECT NUMBER: BORING NUMBER:

652109.01.FI SS16 SHEET 1 OF 2

i SOIL BORING LOG
PROJECT : Phase |l RCRA Investigation LOCATION : Hanging Rock Facility, Ironton OH
ELEVATION : DRILLING CONTRACTOR : Subsurface
DRILLING METHOD AND EQUIPMENT : DPT/Powerprobe 9500 VTR
WATER LEVELS : --- START : 10/7/15 15:05 END : 10/7/15 16:00 LOGGER : D. Roberts
SOIL DESCRIPTION =
gS€ el 5§ |8
92 | SAMPLEINTERVAL® DEPTH INTERVAL, SOIL NAME, USCS GROUP sl £ |8
a2 RECOVERY (ft) SYMBOL, COLOR, MOISTURE CONTENT, | £ |3 COMMENTS
£ oy <>i SAVPLER RELATIVE DENSITY OR CONSISTENCY, SOIL 2 é g’g
['4
%aé (TYPE) STRUCTURE, MINERALOGY % T T g
Asphalt
B 0.0-0.5' - black, dry, loose 0 0
_ Silty Clay (CL) |
0.5-4.5' - brown and gray mottled, moist, stiff, clay Collect S01-SS16-0102-100715
T with some silt 1 0 0 from 1.0-2.0' bgs at 1510
7 g—g MC1 ] 0 0 |Breathing Zone = Oppm
] ] Collect S01-SS16-0304-100715
. B 0 0 from 3.0-4.0' bgs at 1515
5 5.0 4.5-5.0" - no recovery
Silty Clay (CL)
B 5.0-6.0" - brown and gray mottled, moist, stiff, clay B 0 0
| with some silt
Sandy Clay (CL)
] 6.0-9.0" - brown, moist to wet, soft, clay with very fine 0 0
i grained sand ]
7 % MC2 ] 0 0 |Breathing Zone = Oppm
] ] Collect S01-SS16-0809-100715
. R 0 0 from 8.0-9.0' bgs at 1520
] 9.0-10.0' - no recovery
10 10.0
Sandy Clay (CL)
B 10.0-11.0" - brown, moist to wet, soft, clay with very B 0 0
| fine grained sand
Gravelly Sand (SW) oo
N 11.0-13.6' - tan, moist, loose, coarse grained sand 41 O 0
| with well rounded gravel i e
] % MC3 S o]0 Breathing Zone = Oppm
i 44 0| o
| 13.6-15.0" - no recovery 1
15 15.0
Gravelly Sand (SW) (ole
B 15.0-18.5' - tan, moist, loose, coarse grained sand J:1 O 0
i with well rounded gravel g
| £l o]o
7 % MC4 ] :Z:Z 0 0 Breathing Zone = Oppm
] 18.5-20.0" - no recovery 0 0
20 20.0




PROJECT NUMBER:

652109.01.FI

BORING NUMBER:

SS16

SHEET 2 OF 2

SOIL BORING LOG

PROJECT : Phase |l RCRA Investigation

LOCATION : Hanging Rock Facility, Ironton OH

ELEVATION :

DRILLING CONTRACTOR : Subsurface

DRILLING METHOD AND EQUIPMENT : DPT/Powerprobe 9500 VTR

WATER LEVELS : --- START : 10/7/15 15:05 END : 10/7/15 16:00 LOGGER : D. Roberts
SOIL DESCRIPTION =
zge 8l £ |8
92 | SAMPLEINTERVAL® DEPTH INTERVAL, SOIL NAME, USCS GROUP al 18
a2 RECOVERY (ft) SYMBOL, COLOR, MOISTURE CONTENT, | £ |3 COMMENTS
Ex < SAVPLER RELATIVE DENSITY OR CONSISTENCY, SOIL 2 g EE
[h4
% = é (TYPE) STRUCTURE, MINERALOGY % T T g
20.0 Gravelly Sand (?W) o0
- 20.0-23.6' - tan, moist, loose, coarse grained sand 41 O 0
| with well rounded gravel I
| Flo)o
7 % MC5 ] :Z:Z 0 0 Breathing Zone = Oppm
m 11 0 0
| 23.6-25.0' - no recovery |
25 25.0
Gravelly Sand (SW) .2
B 25.0-30.0' - tan, moist to wet - starting at 28.5', loose, ~ -7: 0 0
| coarse grained sand with well rounded gravel x-ce
] Tl oo
7 oor Collect S01-SS16-2728-100715
f 5.0 MC6 R I 0 0 from 27.0-28.0' bgs at 1535
i 5.0 i 0 Breathing Zone = Oppm
1 11 0| o
30 30.0 B Y 0

35|

40

Bottom of Boring at 30.0 ft below ground surface




0 CH2MHILL

PROJECT NUMBER:

652109.01.FI

BORING NUMBER:

A24-SS01 SHEET 1 OF 2

SOIL BORING LOG

PROJECT : Phase |l RCRA Investigation

LOCATION : Hanging Rock Facility, Ironton OH

ELEVATION :

DRILLING CONTRACTOR : Subsurface

DRILLING METHOD AND EQUIPMENT : DPT/Powerprobe 9500 VTR

WATER LEVELS : --- START : 11/12/14 10:00 END : 11/12/14 11:50 LOGGER : D. Roberts
SOIL DESCRIPTION =
zag Sl g |8
92 | SAMPLEINTERVAL® DEPTH INTERVAL, SOIL NAME, USCS GROUP al £ |8
m 38 RECOVERY (ft) SYMBOL, COLOR, MOISTURE CONTENT, I S 5 COMMENTS
Ex < SAVPLER RELATIVE DENSITY OR CONSISTENCY, SOIL 2 g g’g
['4
%aé (TYPE) STRUCTURE, MINERALOGY % T 5 g
Asphalt /’ Airknifed from 0-5
N 0-0.5'
i Silty Clay (CL) ]
0.5-5.0' - wet to moist, stiff
] % MC1 ] Breathing Zone = 0
5 5.0
Silty Clay (CL) ) ]
1 5.0-85 - brown and gray moltled, moist, stif, dlay 7 0o | o |collect A24-sB01-0506-111214 at ]
N 1 5.5-6.0" bgs
] ] 0o
] % MC2 ] 0 0 |Breathing Zone =0
' Silty Sandy Clay (CL) o] o
1 8.5-12.0" - brown, moist, medium stiff, clay with little 1
i silt and little very fine grained sand |
10 10.0 | o]0
] ] 0o
] ] 0]o
' Gravelly Sand (SW) *o
] 4.5 MC3 12.0-14.5' - tan, brown, gray, white, moist, loose, 30 . _
i 5.0 medium to coarse grained, well graded, sand with c.° 0 0 |Breathing Zone =0
some well rounded gravel e
T T o 0
15 15.0 14.5-15.0" - no recovery
Gravelly Sand (SW)
b 15.0-18.5' - tan, brown, gray, white, moist, loose, b OO 0 0
i medium to coarse grained, well graded, sand and well _|°.%.
rounded gravel oo
] T=do1] o
] % MC4 T 02 | o |Breathing Zone =0

20 20.0

18.5-20.0" - no recovery




PROJECT NUMBER: BORING NUMBER:

‘ 652109.01.F A24-SS01  sHEET 2 oOF 2
CH2MHILL
SOIL BORING LOG

PROJECT : Phase |l RCRA Investigation LOCATION : Hanging Rock Facility, Ironton OH

ELEVATION : DRILLING CONTRACTOR : Subsurface

DRILLING METHOD AND EQUIPMENT : DPT/Powerprobe 9500 VTR

WATER LEVELS : --- START : 11/12/14 10:00 END : 11/12/14 11:50 LOGGER : D. Roberts
SOIL DESCRIPTION =
gS€ el 5§ |
92 | SAMPLEINTERVAL® DEPTH INTERVAL, SOIL NAME, USCS GROUP al £ |8
o 38 RECOVERY (ft) SYMBOL, COLOR, MOISTURE CONTENT, I S S COMMENTS
Ex < SAVPLER RELATIVE DENSITY OR CONSISTENCY, SOIL 2 g g’g
[h4
%aé (TYPE) STRUCTURE, MINERALOGY % T T g
20.0 Gravelly Sand (SW) I
- 20.0-24.0' - tan, brown, gray, white, moist, loose, i DO 0.1 0
i medium to coarse grained, well graded, sand and well  _J*.°.] ™
rounded gravel oo
b T=do1] o
] % MCS Ty o | o |Breathing Zone =0
] black staining on sand and smeared in liner T Collect A24-SB01-2324-111214 at |
N T 06 0 23-24' bgs
] %] Collect HGR-111214-FDO01 at 23-
24.0-25.0' - no recovery 24' bgs
25 25.0
Gravelly Sand grading into Sandy Gravel (SW-GW) e
- 25.0-30.0' - tan, brown, gray, white, moist to wet To*1 01 | 01
i starting at 28.5', medium to coarse grained, sand with _|* ® ) )
well rounded gravel e
1 Telor]o
— —Jo o
L]
- o o
% MC6 eed 0.1 0 |Breathing Zone =0
B L]
T N L]
. jo o
ve] 01 0 |V water at ~28.5'
N o o
| ] L]
30_| 300 eejorjod
Bottom of Boring at 30.0 ft below ground surface
35_ | ]
40




0 CH2MHILL

PROJECT NUMBER:

652109.01.FI

BORING NUMBER:

A24-SS02

SHEET 1 OF 2

SOIL BORING LOG

PROJECT : Phase |l RCRA Investigation

LOCATION : Hanging Rock Facility, Ironton OH

ELEVATION :

DRILLING CONTRACTOR : Subsurface

DRILLING METHOD AND EQUIPMENT : DPT/Powerprobe 9500 VTR

WATER LEVELS : --- START : 11/11/14 15:15 END : 11/11/14 16:00 LOGGER : D. Roberts
SOIL DESCRIPTION =
gS€ el 5§ |
952 SAMPLE INTERVAL () DEPTH INTERVAL, SOIL NAME, USCS GROUP 2l S |8
a2 RECOVERY (ft SYMBOL, COLOR, MOISTURE CONTENT, | £ |8 COMMENTS
Ex < SAVPLER RELATIVE DENSITY OR CONSISTENCY, SOIL 2 g g’g
[h4
%aé (TYPE) STRUCTURE, MINERALOGY % T T8
Gravelly Silt Airknifed from 0-5'
N 0.0-5.0" - wet ,
_ % MC1 ] Breathing Zone = 0
5 5.0 ]
Silty Clay (CL)
- 5.0-8.5' - brown, moist, stiff, clay with little silt 1 0 0
] 1 0]o
_ % MC2 ] 0 0 |Breathing Zone =0
' Silty Sandy Clay (CL) o] o
- 8.5-9.0" - brown, moist, medium stiff, clay with little silt
| _\and little very fine grained sand lenses /_
10 10.0 9.0-10.0' - no recovery
Silty Gravelly Clay (CL)
B 10.0-11.5' - brown, wet, soft, (possible perched area), - 0 0
B clay with little silt and little gravel a ]
Collect A24-SB02-1112-111114 at
1 Silty Gravelly Clay (CL) o | o ['1-12bgs
B 11.5-12.5' - brown, moist, medium stiff, clay with little
silt and little gravel
] . M 5 .
% © Gravelly Sand (SW) o] O 0 |Breathing Zone =0
T 12.5-19.0" - tan, brown, gray, white, moist, loose to oo
_ medium dense, medium to coarse grained, sand with N
some well rounded gravel, well graded ooo 0 0
15 15.0 I oflo
] Tqo]o
1 Tl o | o
il 20 MC4 T] o | o [Breathing zone = 0
. Ty ofo
_ 19.0-20.0" - no recovery
20 20.0




PROJECT NUMBER: BORING NUMBER:

‘ 652109.01.F A24-SS02  sHEET 2 OF 2
CH2MHILL
SOIL BORING LOG

PROJECT : Phase |l RCRA Investigation LOCATION : Hanging Rock Facility, Ironton OH

ELEVATION : DRILLING CONTRACTOR : Subsurface

DRILLING METHOD AND EQUIPMENT : DPT/Powerprobe 9500 VTR

WATER LEVELS : --- START : 11/11/14 15:15 END : 11/11/14 16:00 LOGGER : D. Roberts
SOIL DESCRIPTION =
gS€ el 5§ |
92 | SAMPLEINTERVAL® DEPTH INTERVAL, SOIL NAME, USCS GROUP al 18
a2 RECOVERY (ft) SYMBOL, COLOR, MOISTURE CONTENT, | £ |8 COMMENTS
Efg ey RELATIVE DENSITY OR CONSISTENCY, SOIL gl 2 |z
[h4
%aé (TYPE) STRUCTURE, MINERALOGY % T T g
20.0 Gravelly Sand (SW) I
- 20.0-24.5' - tan, brown, gray, white, moist, loose, i DO 0 0
i medium to coarse grained, sand with some well g-c-
rounded gravel, well graded oo
T T2y oo
] %g MCS Ty o | o |Breathing Zone =0
1 Tefofo
25 25.0 24.5-25.0' - no recovery
Gravelly Sand (SW) 2.
- 25.0-28.0' - tan, brown, gray, white, moist, loose, i 0
i medium to coarse grained, sand with some well 1 a
rounded gravel, well graded Collect A24-SB02-2627-111114 at
E Heoen 26-27' bgs
5% )
_ % MC6 508 ) Breathing Zone = 0
_ Gravelly Sand (SW) ole V water at ~28'
b 28.0-30.0' - tan, brown, gray, white, wet, loose, b OO 0
i medium to coarse grained, sand with some well g-c-
rounded gravel, well graded oo
30 30.0 0 I
Bottom of Boring at 30.0 ft below ground surface
35_ | |
40




PROJECT NUMBER: BORING NUMBER:

‘ 652109.01.F A24-SS03  sHEET 1 OF 2
CH2MHILL
SOIL BORING LOG

PROJECT : Phase |l RCRA Investigation LOCATION : Hanging Rock Facility, Ironton OH

ELEVATION : DRILLING CONTRACTOR : Subsurface

DRILLING METHOD AND EQUIPMENT : DPT/Powerprobe 9500 VTR

WATER LEVELS : --- START : 11/13/14 13:40 END : 11/13/14 14:55 LOGGER : D. Roberts
SOIL DESCRIPTION =
gS€ el 5§ |
92 | SAMPLEINTERVAL® DEPTH INTERVAL, SOIL NAME, USCS GROUP al £ |8
a2 RECOVERY (ft) SYMBOL, COLOR, MOISTURE CONTENT, | £ |3 COMMENTS
Ex < SAVPLER RELATIVE DENSITY OR CONSISTENCY, SOIL 2 g g’g
['4
%aé (TYPE) STRUCTURE, MINERALOGY % T T g
Asphalt and Gravel Airknifed from 0-5'
B 0.0-0.5'
i Silty Clay (CL) ]
0.5-5.0" - brown and gray mottled, moist, stiff
_ % MC1 ] Breathing Zone = 0
5 5.0 —
Silty Clay (CL)
- 5.0-8.5' - brown, moist, stiff, clay with little silt 1 0 0
] ] oo
_ % MC2 ] 0 0 |Breathing Zone =0
' Sandy Clay (CL) o] o
- 8.5-13.0" - brown, moist, medium stiff to soft, clay with
i some very fine grained sand, odor 10-13' |
10 10.0 | 12 124 |
T ] 73.7| 33
] ] 11.3)] 48
1 29 MC3 Y 15.9 | 42.4|Breathing Zone = 0
_ Sandy Clay (CL) Collect A24-SB03-1314-111314 at |
1 13.0-13.5" - dark gray, moist, soft, strong chemical 11511 | 490 13-13.5' bgs
i _\odor, clay with little sand /_
Gravelly Sand (SW) oo
T 13.5-19.5' - brown, tan, gray, white, moist, loose, 11403984
15 15.0 medium to coarse grained, sand with well rounded I 0 ’ ’
gravel ooos
' TFoeocq132.4| 77
] 11125 39
1 22 MC4 Tl 7.2 | 4 |Breathing Zone =0
b T 23|17
20 200 19.5-20.0" - no recovery




0 CH2MHILL

PROJECT NUMBER:

652109.01.FI

BORING NUMBER:

A24-SS03

SHEET 2 OF 2

SOIL BORING LOG

PROJECT : Phase |l RCRA Investigation

LOCATION : Hanging Rock Facility, Ironton OH

DRILLING CONTRACTOR : Subsurface

DRILLING METHOD AND EQUIPMENT : DPT/Powerprobe 9500 VTR

WATER LEVELS : --- START : 11/13/14 13:40 END : 11/13/14 14:55 LOGGER : D. Roberts
SOIL DESCRIPTION =
zge 8l £ |8
92 | SAMPLEINTERVAL® DEPTH INTERVAL, SOIL NAME, USCS GROUP al £ |8
a2 RECOVERY (ft) SYMBOL, COLOR, MOISTURE CONTENT, | £ |8 COMMENTS
Ex < SAVPLER RELATIVE DENSITY OR CONSISTENCY, SOIL 2 g g’g
[h4
%aé (TYPE) STRUCTURE, MINERALOGY % T T g
20.0 Gravelly Sand (?W) (o0
20.0-24.5' - brown, tan, gray, white, moist, loose, ot 53 | 84 1
medium to coarse grained, sand with well rounded ) a
gravel
°{83.2 | 26,6 1
22 MC5 53 | 5 |Breathing Zone =0 iy
83 | 2.1 ]
25.0 24.5-25.0' - no recovery ]
Sandy Clay (CL) Collect A24-SB03-2526-111314 at_ |
25.0-28.5' - brown, tan, gray, white, moist, loose, 305 | 4.9 25-26' bgs 1
medium to coarse grained, sand with well rounded ) ) a
gravel
19.6 | 04 ]
% MC6 9.4 | 0.7 |Breathing Zone =0 ]
Sandy Gravel (GW) 0 0.2 |'¥ water at ~28.5' ]
28.5-29.5' - brown, gray, tan, wet, loose, well rounded 1
gravel with some coarse sand |
30.0 29.5-30.0' - no recovery

Bottom of Boring at 30.0 ft below ground surface




0 CH2MHILL

PROJECT NUMBER:

652109.01.FI

BORING NUMBER:

A24-SS04 SHEET 1 OF 2

SOIL BORING LOG

PROJECT : Phase |l RCRA Investigation

LOCATION : Hanging Rock Facility, Ironton OH

ELEVATION :

DRILLING CONTRACTOR : Subsurface

DRILLING METHOD AND EQUIPMENT : DPT/Powerprobe 9500 VTR

WATER LEVELS : --- START : 11/11/14 13:20 END : 11/11/14 14:40 LOGGER : D. Roberts
SOIL DESCRIPTION =
gS€ 8| § |8
92 | SAMPLEINTERVAL® DEPTH INTERVAL, SOIL NAME, USCS GROUP 2l € |8
a2 RECOVERY (ft) SYMBOL, COLOR, MOISTURE CONTENT, | £ |8 COMMENTS
£ oy g SAVPLER RELATIVE DENSITY OR CONSISTENCY, SOIL 2 g gg
%%é (TYPE) STRUCTURE, MINERALOGY % T T g
Silty Clay (CL) Airknifed from 0-5'
b 0.0-5.0" - brown, dry, stiff B B
_ % MC1 ] Breathing Zone = 0 ]
5 5.0 ]
Silty Clay (CL)
- 5.0-7.5' - brown, moist, stiff, clay with little silt, mottled 0 0 1
4 ] 0 0 ]
1 29 MC2 Silty Sandy Clay (CL) o | o |Breathing Zone =0 iy
— : 7.5-9.0" - brown, moist, medium stiff, clay with some B B
i silt and little sand and little sand, very fine grained |
0 0
_ Clayey Sand (SC) ]
- 9.0-12.5' - brown, moist, medium dense, very fine 1 0 0 1
10 10.0 grained, sand and clay i 77/ ]
7/ Collect A24-SB04-1011-111114 at
B — / 0 0 10-11' bgs —
i | A24-SB04-1011-111114MS at 10- |
7, 11" bgs
B —/’ 0 0 A24-SB04-1011-111114MSD at 10-
| | 11" bgs ]
1 20 MC3 Gravelly Sand (S ">{ 0 | o [BreathingZone =0 i
5.0 y %0 [¢]
- : 12.5-27.5' - brown, tan, gray, medium dense, medium = -.° 1
i to coarse grained, sand with well rounded gravel o0 ]
el 0 0
15 15.0 e oflo ]
_ S 0 ]
— - :::° 0 0 -
il 0 MC4 T] o | o [Breathing zone = 0 i
] g ofo ]
20 20.0 o] 0 0




PROJECT NUMBER: BORING NUMBER:

‘ 652109.01.F A24-SS04  sHEET 2 OF 2
CH2MHILL
SOIL BORING LOG

PROJECT : Phase |l RCRA Investigation LOCATION : Hanging Rock Facility, Ironton OH

ELEVATION : DRILLING CONTRACTOR : Subsurface

DRILLING METHOD AND EQUIPMENT : DPT/Powerprobe 9500 VTR

WATER LEVELS : --- START : 11/11/14 13:20 END : 11/11/14 14:40 LOGGER : D. Roberts
SOIL DESCRIPTION _
zo0g ol £ |8
= SAMPLE INTERVAL (ft o 2
§<Zr z ® DEPTH INTERVAL, SOIL NAME, USCS GROUP o = g
a2 RECOVERY (ft) SYMBOL, COLOR, MOISTURE CONTENT, | £ |8 COMMENTS
Efg ey RELATIVE DENSITY OR CONSISTENCY, SOIL o = |z
o (=]
% E B STRUCTURE, MINERALOGY sl 2 |28
20.0 I
] Tl oo
] Tl oo
] % MCS Ty o | o |Breathing Zone =0
b T1o]o
25 25.0 n :::: 0 0
] Ty oo
] Teoee Collect A24-SB04-2627-111114 at |
B - :::: 0 0 26-27' bgs
1 29 MC6 Gravelly Sand (SW) ] 0 | o [Breathing Zone =0
— : 27.5-30.0" - brown, tan, gray, wet, loose, medium to B DO V¥ water at ~27.5'
i coarse grained, sand and well rounded gravel -
505¢ B! 0
30 30.0 ool O 0
Bottom of Boring at 30.0 ft below ground surface
35 | ]
40




0 CH2MHILL

PROJECT NUMBER:

652109.01.FI

BORING NUMBER:

A24-SS05 SHEET 1 OF 2

SOIL BORING LOG

PROJECT : Phase |l RCRA Investigation

LOCATION : Hanging Rock Facility, Ironton OH

ELEVATION :

DRILLING CONTRACTOR : Subsurface

DRILLING METHOD AND EQUIPMENT : DPT/Powerprobe 9500 VTR

WATER LEVELS : --- START : 11/12/14 13:45 END : 11/12/14 15:00 LOGGER : D. Roberts
SOIL DESCRIPTION =
gS€ el 5§ |
92 | SAMPLEINTERVAL® DEPTH INTERVAL, SOIL NAME, USCS GROUP al 18
a2 RECOVERY (ft) SYMBOL, COLOR, MOISTURE CONTENT, | £ |3 COMMENTS
Ex < SAVPLER RELATIVE DENSITY OR CONSISTENCY, SOIL 2 g g’g
%%é (TYPE) STRUCTURE, MINERALOGY % T T g
Gravel I Airknited from 0-5
1 0.0-0.5' - black and gray
i Silt Clay (CL) ]
0.5-5' - brown, stiff
_ % MC1 ] Breathing Zone = 0
5 5.0 —
Silty Clay (CL)
- 5.0-9.0" - brown, moist, stiff to medium stiff with depth, - 0 0
i clay with little silt a
] ] oo
_ % MC2 ] 0 0 |Breathing Zone =0
] ] oo
] Silty Sandy Clay (CL)
- 9.0-12.0" - brown, moist, soft, clay with little silt and 1 0 0
10 10.0 little very fine grained sand ]
] ] oo
] ] oo
' Clayey Sand (SC) / Collect A24-SB05-1213-111214 at |
- 5.0 MC3 12.0-13.0" - brown, wet, loose, very fine grained, sand 0 0 12-13' bgs
i 5.0 with little clay . Breathing Zone = 0
Gravelly Sand (SW) oo
N 13.0-18.0" - tan, brown, white gray, loose, mediumto ~ J.°. 0 0
i coarse grained, well graded, sand with some well ole
rounded gravel ool
15 15.0 B :::: 0 0
] g ofo
I Ty oo
_ % MC4 ] :::: 0 0 |Breathing Zone =0
_ 18.0-20.0" - no recovery
20 20.0




0 CH2MHILL

PROJECT NUMBER:

652109.01.FI

BORING NUMBER:

A24-SS05

SHEET 2 OF 2

SOIL BORING LOG

PROJECT : Phase |l RCRA Investigation

LOCATION : Hanging Rock Facility, Ironton OH

ELEVATION :

DRILLING CONTRACTOR : Subsurface

DRILLING METHOD AND EQUIPMENT : DPT/Powerprobe 9500 VTR

WATER LEVELS : --- START : 11/12/14 13:45 END : 11/12/14 15:00 LOGGER : D. Roberts
SOIL DESCRIPTION .
zag Sl g |8
92 | SAMPLEINTERVAL® DEPTH INTERVAL, SOIL NAME, USCS GROUP al £ |8
m 38 RECOVERY (ft) SYMBOL, COLOR, MOISTURE CONTENT, I S 5 COMMENTS
Ex < SAVPLER RELATIVE DENSITY OR CONSISTENCY, SOIL 2 g g’g
['4
%8% (TYPE) STRUCTURE, MINERALOGY % T 5 g
20.0 Gravelly Sand (SW) I
- 20.0-23.7' - tan, brown, white gray, loose, medium to o0o? 0 0.1
i coarse grained, well graded, sand with some well Co2e ) a
rounded gravel ool Collect A24-SB05-2122-111214 at
. :::: 04 | 0.2 |?1-22 bgs
] % MCS ~{ 0.1 | 0 [Breathing Zone = 0
] 23.7-25.0'" - no recovery 0 0
25 25.0
Gravelly Sand (SW)
- 25.0-27.5' - tan, brown, white gray, loose, medium to ooo? 0.1 0
i coarse grained, well graded, sand with some well o]
rounded gravel oot
] o2 | o
1 22 MC6 Sandy Gravel (GW) *s{ o | o |Breathing Zone = 0
— : 27.5-29.5' - gray, black, dark, wet, loose, dark gray oo V¥ water at ~27.5'
i brown water, well rounded gravel with some coarse oo
grained sand sel o o1
| LN ]
LN ]
30 300 29.5-30.0" - no recovery

35_|

40

Bottom of Boring at 30.0 ft below ground surface




PROJECT NUMBER: BORING NUMBER:

‘ 652109.01.F A24-SS06  SHEET 1 OF 2
CH2MHILL
SOIL BORING LOG

PROJECT : Phase |l RCRA Investigation LOCATION : Hanging Rock Facility, Ironton OH

ELEVATION : DRILLING CONTRACTOR : Subsurface

DRILLING METHOD AND EQUIPMENT : DPT/Powerprobe 9500 VTR

WATER LEVELS : --- START : 11/11/14 09:30 END : 11/11/14 11:00 LOGGER : D. Roberts
SOIL DESCRIPTION =
zge 8l £ |8
92 | SAMPLEINTERVAL® DEPTH INTERVAL, SOIL NAME, USCS GROUP al 18
a2 RECOVERY (ft) SYMBOL, COLOR, MOISTURE CONTENT, | £ |3 COMMENTS
Ex < SAVPLER RELATIVE DENSITY OR CONSISTENCY, SOIL 2 g E’g
['4
%aé (TYPE) STRUCTURE, MINERALOGY % T T g
Silty Clay (CL) Airknifed from 0-5'
1 0.0-5.0" - brown, moist to dry, stiff B
_ 00 MC1 ] Breathing Zone = 0
| 5.0 ]
5 5.0 —
Silty Clay (CL)
- 5.0-9.0' - brown, moist, soft, clay with little silt 1 0 0
] ] oo
_ % Mc2 ] 0 0 |Breathing Zone =0
] ] oo
' Silty Clay (CL)
B 9.0-12.0" - brown, moist to wet (perched), soft, clay - 0 0
10 10.0 with little silt |
] ] oo
] ] 0 | 0 |Collect A24-SB06-1213-111114 at |
B Sandy Cilay (CL) 11.5-12.5' bgs
- 5.0 MC3 12.0-14.5' - brown, moist to wet, soft, clay with very 1 . _
i 5.0 fine grained sand lenses a 0 0 |Breathing Zone =0
] ] oo
15 ' 15.0 Gravelly Sand (SW) ] 0 0
: 14.5-18.5' - brown, gray, white, wet to moist, loose, i 0
i medium to coarse grained, well graded, sand with g-c-
some well rounded gravel ¢ I 0
1 Tl o | o
_ % MC4 S Y 0 |Breathing Zone =0
_ 18.5-20.0' - no recovery 1 o 0
20 20.0




PROJECT NUMBER: BORING NUMBER:

‘ 652109.01.F A24-SS06  sHEET 2 OF 2
CH2MHILL
SOIL BORING LOG

PROJECT : Phase |l RCRA Investigation LOCATION : Hanging Rock Facility, Ironton OH

ELEVATION : DRILLING CONTRACTOR : Subsurface

DRILLING METHOD AND EQUIPMENT : DPT/Powerprobe 9500 VTR

WATER LEVELS : --- START : 11/11/14 09:30 END : 11/11/14 11:00 LOGGER : D. Roberts
SOIL DESCRIPTION =
Z0g Q1 € 3
£ SAMPLE INTERVAL (ft ol &
%E pe ® DEPTH INTERVAL, SOIL NAME, USCS GROUP of 2 %
a2 RECOVERY (ft) SYMBOL, COLOR, MOISTURE CONTENT, | £ |3 COMMENTS
Eig SOTPLER RELATIVE DENSITY OR CONSISTENCY, SOIL gl £ |z
o o
w aé (TYPE) STRUCTURE, MINERALOGY % T T8
20.0 Gravelly Sand (SW) I
1 20.0-23.2' - brown, tan, gray, white, wet to moist, b OO 0 0
i medium to coarse grained, well graded, sand and well _J°.°.
rounded gravel
] T2y oo
| 2 MCS T::d o | o [Breathing Zone =0

23.2-25.0" - no recovery i

25 25.0
Gravelly Sand (SW) 2.
- 25.0-27.5' - brown, tan, gray, white, wet to moist, i 0 0
i medium to coarse grained, well graded, sand and well _J°.°. a
rounded gravel boo? Collect A24-SB06-2627-111114 at
B — 0 0 26-27' bgs
1 29 MC6 Gravelly Sand (SW) >4 0o | o [Breathing Zone =0
— : 27.5-29.0' - brown, tan, gray, white, wet, medium to B DO V¥ water at ~27.5'
i coarse grained, well graded, sand and well rounded -
gravel ool 0 0
7] 29.0-30.0' - no recovery
30 30.0
Bottom of Boring at 30.0 ft below ground surface
35_ |

40




Well Completion Diagrams



cham:

PROJECT NUMBER:
652109.01.FI

Date: 2/10/2016

WELL COMPLETION DIAGRAM

PROJECT : Phase Il RCRA Investigation
DRILLING CONTRACTOR : Enviroprobe

LOCATION : Dow - Hanging Rock, OH

Well Number: MWO08 SHEET 1 of 1

DRILLING METHOD AND EQUIPMENT USED : DPT - Geoprobe 3210DT

WATER LEVELS :

START : 2/10/2016 1145 END : 2/10/2016 1315 LOGGER : D. Roberts

3b

65 ]

1

- Ground elevation at well

- Top of casing elevation
- Wellhead protection cover type J-Plug
a) drain tube?
b) concrete pad dimensions 2'x2'
- Dia./type of well casing 2" SCH 40 PVC

- Dia./type surface casing

- Type/slot/size of screen 2" SCH 40 PVC/ 0.010 slot
- Type screen filter Global #5 Sand
a) Quantity used 1.5 bags
- Type of seal Bentonite Medium Chips
a) Quantity used 2.0 bags
- Grout
a) Grout mix used Bentonite Grout

b) Method of placement

c) Vol.of surface casing grout

d) Vol. of well casing grout

Development method Surge block and submersible pump

Development time

Estimated purge volume

Comments Added 20 gallons of water to prevent sand heave.

Threaded PVC cap on bottom of well.




PROJECT NUMBER: Date: 2/09/2016
652109.01.FI Well Number: MW09 SHEET 10f1

WELL COMPLETION DIAGRAM

PROJECT : Phase Il RCRA Investigation LOCATION : Dow- Hanging Rock, OH

DRILLING CONTRACTOR : Enviroprobe

DRILLING METHOD AND EQUIPMENT USED : DPT- Geoprobe 3210DT

WATER LEVELS : START : 2/09/2016 1120 END : 2/09/2016 1240 LOGGER : D. Roberts

- ’/2

]\ 1- Ground elevation at well
3a—

2- Top of casing elevation

a) vent hole?

3- Wellhead protection cover type J-Plug

a) weep hole?

I 21 I b) concrete pad dimensions 2'x2'

I 23' I 4- Dia./type of well casing 2" SCH 40 PVC

]

5- Dia./type of surface casing

8 -—
Bs5 ]
4 A 6- Type/slot size of screen 2" SCH 40 PVC/ 0.010 slot
7- Type screen filter #5 Global Sand
a) Quantity used 1.5 bags
| — 6
8- Type of seal Bentonite Medium Chips
a) Quantity used 2.0 bags
9- Grout
a) Grout mix used Bentonite Grout
I 10 I e T b) Method of placement

¢) Vol. of surface casing grout

d) Vol. of well casing grout

Development method Surge block and submersible pump

Development time

Estimated purge volume

Comments Threaded PVC Cap on bottom of well




PROJECT NUMBER: Date: 2/08/2016
652109.01.FI Well Number: MW10 SHEET 10f1

WELL COMPLETION DIAGRAM

PROJECT : Phase Il RCRA Investigation LOCATION : Dow- Hanging Rock, OH

DRILLING CONTRACTOR : Enviroprobe

DRILLING METHOD AND EQUIPMENT USED : DPT- Geoprobe 3210DT

WATER LEVELS : START : 2/08/2016 1215 END : 2/08/2016 1500 LOGGER : D. Roberts

- ’/2

]\ 1- Ground elevation at well
3a—

2- Top of casing elevation

a) vent hole?

3- Wellhead protection cover type J-Plug

a) weep hole?

I 20' I b) concrete pad dimensions 2'x2'

I 22' I 4- Dia./type of well casing 2" SCH 40 PVC

]

5- Dia./type of surface casing

8 -—
Bas ]
4 A 6- Type/slot size of screen 2" SCH 40 PVC/ 0.010 slot
7- Type screen filter #5 Global Sand
a) Quantity used 1.75 bags
| — 6
8- Type of seal Bentonite Medium Chips
a) Quantity used 3.0 bags
9- Grout
a) Grout mix used Bentonite Grout
I 10 I e T b) Method of placement

¢) Vol. of surface casing grout

d) Vol. of well casing grout

Development method Surge block and submersible pump

Development time

Estimated purge volume

Comments Threaded PVC Cap on bottom of well




Well Development Forms



PROJECT NUMBER WELL NUMBER

652109.01.FI MwWO08 SHEET 1 OF 1
2WM:
-

WELL DEVELOPMENT LOG

PROJECT : Phase Il RCRA Investigation LOCATION : Dow - Hanging Rock, OH
DEVELOPMENT CONTRACTOR : Enviroprobe

DEVELOPMENT METHOD AND EQUIPMENT USED : Surge block and submersible pump

START WATER LEVELS : 27.61' START : 2/12/2016 1425 END: 2/12/2016 1500 LOGGER : D. Roberts

MAXIMUM DRAWDOWN DURING PUMPING: 0.02'

RANGE AND AVERAGE DISCHARGE RATE:

TOTAL QUANTITY OF WATER DISCHARGED: Approximately 26.0 gallons
DISPOSITION OF DISCHARGE WATER:

1425 - Begin surging with surge block for 15 minutes ~ 35.90'bgs - 27.61=8.29 x 0.163 = 1.35 gallons = 1 well volume

Water Volume | Water

Discharged Level | Turbidity | Temperature| pH Conductivity D.O. ORP Remarks
Time (gal) (ft BTOC) | (NTU) (°C) (umhos/cm) (mg/L) (mV) | (color, odor, sheen, sediment, etc.)
1440 5| 27.6 1000 14.4| 5.86 0.647 7.89 150|Brown, Silty
1443 71 27.6 1000 15.38| 5.93 0.657 3.6 88.2|Brown, Silty
1446 10( 27.6 347 15.59| 5.97 0.648 3.7 76.6|Clearing up
1449 13| 27.6 94.1 15.14| 5.96 0.632 4.85 71.3|Clear
1452 18| 27.6 41.4 15.42| 5.94 0.634 3.41 61.3|Clear

1455 23 27.6 26.7 15.49| 5.94 0.63 2.24 52.9|Clear




PROJECT NUMBER WELL NUMBER

652109.01.FI MwWQ09 SHEET 1 OF 1
2WM:
-

WELL DEVELOPMENT LOG

PROJECT : Phase Il RCRA Investigation LOCATION : Dow - Hanging Rock, OH
DEVELOPMENT CONTRACTOR : Enviroprobe

DEVELOPMENT METHOD AND EQUIPMENT USED : Surge block and submersible pump

START WATER LEVELS : 27.44' START : 2/11/2016 1445 END: 2/11/2016 1520 LOGGER : D. Roberts

MAXIMUM DRAWDOWN DURING PUMPING: 0.09'

RANGE AND AVERAGE DISCHARGE RATE:

TOTAL QUANTITY OF WATER DISCHARGED: Approximately 25.0 gallons
DISPOSITION OF DISCHARGE WATER:

1445 - Begin surging with surge block for 15 minutes ~ 35.35'bgs - 27.44=7.91 x 0.163 = 1.29 gallons = 1 well volume

Water Volume | Water

Discharged Level | Turbidity | Temperature| pH Conductivity D.O. ORP Remarks
Time (gal) (ft BTOC) | (NTU) (°C) (umhos/cm) (mg/L) (mV) | (color, odor, sheen, sediment, etc.)
1506 3| 27.5 1000 13.52| 6.09 0.22 9.62| 135.4|Brown, Silty
1510 6 27.5 1000 14.66| 5.39 0.24 7.02 68.5|Brown, Silty
1513 10{ 27.5 598 14.87| 5.46 0.25 5.73 50.1|Clearing up
1515 13| 275 181 13.4| 5.46 0.25 6.41 51.4|Clearing up
1517 16| 27.5 72.7 14.25| 5.48 0.25 7.29 50.7|Clear

1520 20 275 44.1 13.89| 5.55 0.25 5.78 49.3(Clear




chawm.

PROJECT NUMBER

652109.01.FI

WELL NUMBER

MW10

SHEET 1 OF 1

WELL DEVELOPMENT LOG

PROJECT : Phase Il RCRA Investigation
DEVELOPMENT CONTRACTOR : Enviroprobe
DEVELOPMENT METHOD AND EQUIPMENT USED : Surge block and submersible pump
START : 2/11/2016 1310 END: 2/11/2016 1350 LOGGER : D. Roberts

START WATER LEVELS : 22.81'

MAXIMUM DRAWDOWN DURING PUMPING: 10.19'
RANGE AND AVERAGE DISCHARGE RATE:

TOTAL QUANTITY OF WATER DISCHARGED: Approximately 20.0 gallons
DISPOSITION OF DISCHARGE WATER:

1310 - Begin surging with surge block for 15 minutes

LOCATION : Dow - Hanging Rock, OH

34.41'bgs - 22.81=11.60 x 0.163 = 1.89 gallons = 1 well volume

Water Volume | Water
Discharged Level | Turbidity | Temperature| pH Conductivity D.O. ORP Remarks
Time (gal) (ft BTOC) | (NTU) (°C) (umhos/cm) (mg/L) (mV) | (color, odor, sheen, sediment, etc.)
1332 3 33 1000 12.09| 6.04 0.533 8.89| 226.5[Brown, Silty
1337 6 33 1000 14.09| 5.87 0.343 6.67| 231.2|Brown
1340 9 33 1000 13.81| 5.86 0.343 7.86| 221.6|Brown
1343 10 33 343 14.65| 5.85 0.343 7.08| 217.1(Clearing up
1345 12 33 125 14.41| 5.87 0.349 7.19 217|Clear
1348 15 33 62 14.66| 5.76 0.342 7.26 211|Clear
1350 18 33 435 14.52| 5.81 0.343 5.98 209|Clear




Monitoring Well Sampling Logs



Final Groundwater Sampling Parameters
RCRA RFI Phase 2 Report, Dow Hanging Rock Plant, Ironton, Ohio

Well ID Date Sampled Depth to Water (feet) Flow Rate (ml/min) Total Volume (gal) pH (std. units) Temp (°C) Conductivity (mS/cm) ORP (mV) DO (mg/L) Turbidity (NTU) Color/Odor
MW-01 4-Nov-14 29.05 200 2.50 5.34 17.24 0.195 179.7 2.94 3.03 Clear/None
MW-02* 5-Nov-14 NA NA 1.40 5.99 15.99 0.413 165.5 2.97 NA Brown
MW-03 5-Nov-14 31.30 400 6.00 5.69 16.50 0.271 125.0** 5.69 12.70 Clear
MW-04 6-Nov-14 27.90 400 5.50 6.10 169.30 0.351 14.4%* 3.48 10.80 Clear
MW-05 5-Nov-14 23.84 350 5.50 5.98 19.25 0.493 -91.6 0.28 10.80 Clear/None
MW-06 5-Nov-14 27.31 400 4.00 6.43 16.40 0.513 47.1 6.42 5.20 Clear
MW-07 6-Nov-14 31.90 500 6.75 5.02 15.02 0.179 74.0 5.02 14.80 Clear
MW-08 16-Feb-16 27.40 400 5.00 5.82 16.29 0.637 -62.2 3.64 7.10 Clear
MW-09 16-Feb-16 30.43 400 5.50 5.54 14.78 0.269 220 2.19 8.70 Clear
MW-10 16-Feb-16 26.35 400 6.25 5.75 10.31 0.310 -10.4 4.22 9.30 Clear
Notes:

* Sample was poured out prior to recording readings. Readings are 7 minutes prior to taking sample.
** ORP function not working properly on meter.
°C = degrees Celsius

gal = gallons
mg/L = milligra

ml/min = millimeters per minute

ms per liter

mS/cm = microsiemens per centimeter

mV = millivolts

NA = not available, sample was collected with a 2-inch bailer
NTU = Nephelometric Turbidity Unit
std. units = standard units




INT.

1VOL.

2VOL,

3VOL.,

4 VOL,

5VOL.,

6 VOL.

7VOL.,

8 VOL.

9 VOL.

10 VOL |

11 VOL,|

12 VOL |

13 VOL,|

14 VOL |

15 VOL,|

16 VOL |

17 VOL |

18 VOL |

19 VOL,|

20 VOL |

PROJECT NUMBER
652109.01.FI

WELL NUMBER  MWO01

SHEET 1 OF 1

2MW:

LOW FLOW SAMPLING LOG

Well Number: MWO01

Site: Dow Hanging Rock Facility, Hanging Rock OH

Field Crew: D. Roberts, P. Kish

Date: 11/4/2014

Well Depth (ft): 30.65 Purge Diameter Gal. Per Foot Diameter Gal. Per Foot
DTW (ft): 29.03 Methodology: Low Flow 2" 0.163 5" 1.02
Water Column (ft): 1.62 3" 0.367 6" 1.469
Well Diameter (in): 2 4" 0.653 8" 2.611
Gal. Per ft: 0.163 Pump type: Monsoon
Well volume (gal): 0.3 Pump Serial Number: C-102609
Depth of Screen (ft): 18-28 Water Level Serial Number:  C-102853
Field Parameters
FIOW Rarte [ rotar vorame D.O. [SUrace]
Time DTW (toc) (ml/min) (gal) pH (Std. Units) Temp (C) Cond. (mS/cm) ORP (mV) (mg/L) Turbidity (NTU) Color/Odor
Stabilization <0.3' 300-500 0.1 1C 3% 10 mvV 10% 10%
1435 29.05 200 0.25 5.61 17.79 0.315 219.3 4.40 84.7|Clear/None
1440 29.05 200 0.50 5.45 18.28 0.242 200.8 3.84 104|Slightly Cloudy/None
1445 29.05 200 0.75 541 18.75 0.213 205.0 3.82 78.3|Clear/None
1450 29.05 200 1.00 5.38 19.20 0.208 199.6 3.22 31.5(Clear/None
1455 29.05 200 1.25 5.37 19.62 0.209 199.5 3.27 23.3|Clear/None
1500 29.05 200 1.50 5.36 19.07 0.205 195.5 2.94 --|Clear/None
1505 29.05 200 2.00 5.34 17.48 0.197 185.1 2.85 2.26(Clear/None
1510 29.05 200 2.25 5.35 17.38 0.197 182.0 2.83 1.49|Clear/None
1515 29.05 200 2.50 5.34 17.24 0.195 179.7 2.94 3.05|Clear/None
1520|S A M P L E D
Remarks: Pump set at 29.5' bgs
Sampling

Depth to Water Before Sampling: 29.05'

Depth sample was acquired: 29.50'

Sample Methodology: Low Flow

Sample Date/Time: 11/4/2014 1520

Collect MWO01-GW-0018-110414

Signed Sampler: Dee Roberts

Filtered Metals Collected: Y / N

Filter Size: 0.45 um

Sample Observations: clear entire time - small water column but produces well

Parameters: VOC's, SVOC's, metals




INT.

1VOL.

2VOL,

3VOL.,

4 VOL,

5VOL.,

6 VOL.

7VOL.,

8 VOL.

9 VOL.

10 VOL |

11 VOL,|

12 VOL |

13 VOL,|

14 VOL |

15 VOL,|

16 VOL |

17 VOL |

18 VOL |

19 VOL |

20 VOL |

PROJECT NUMBER WELL NUMBER  MWO02

m: 652109.01.FI SHEET 1 OF 1
LOW FLOW SAMPLING LOG

Well Number: MW02 Site: Dow Hanging Rock Facility, Hanging Rock OH
Field Crew: D. Roberts, P. Kish Date: 11/5/2014
Well Depth (ft): 33.5 Purge Diameter Gal. Per Foot Diameter Gal. Per Foot
DTW (ft): 29.50 Methodology: Bailer 2" 0.163 5" 1.02
Water Column (ft): 4.0’ Due to High LEL 3" 0.367 6" 1.469
Well Diameter (in): 2 4" 0.653 8" 2.611
Gal. Per ft: 0.163 Pump type: Use 2" Bailer
Well volume (gal): 0.652 Pump Serial Number:
Depth of Screen (ft): 23.5'-33.5' Water Level Serial Number:
Field Parameters
FIOW Rarte [ rotar vorame D.O. [SUrace]
Time DTW (toc) (ml/min) (gal) pH (Std. Units) Temp (C) Cond. (mS/cm) ORP (mV) (mg/L) Turbidity (NTU) Color/Odor
Stabilization <0.3' 300-500 0.1 1C 3% 10 mvV 10% 10%

930|-- . 0.00 5.44 15.34 0.777 267.9 3.19(-- Clear

940(-- - 0.75 6.02 15.47 0.458 207.9 1.95]-- Water is brown

943|-- . 1.40 5.99 15.99 0.413 165.5 2.97|-- Water is brown

950]-- -- -- -- -- -- -- -- -- *Water accidently

poured out from bailer
prior to taking readings
Remarks:
Sampling

Depth to Water Before Sampling: Depth sample was acquired:
Sample Methodology: Volumetric
Sample Date/Time: 11/5/2014 0950  Collect MW02-GW-0020-110514

Signed Sampler: Patrick Kish

Filtered Metals Collected: Y / N Filtered using gravity feed through bailer Filter Size: 0.45 pm

Sample Observations: Brown

Parameters: VOC's, SVOCs, metals




INT.

1VOL.

2VOL,

3VOL.,

4 VOL,

5VOL.,

6 VOL.

7VOL.,

8 VOL.

9 VOL.

10 VOL |

11 VOL,|

12 VOL |

13 VOL,|

14 VOL |

15 VOL,|

16 VOL |

17 VOL,|

18 VOL |

19 VOL,|

20 VOL |

PROJECT NUMBER

WELL NUMBER  MWO03

652109.01.FI SHEET 1 OF 1

2MW:

LOW FLOW SAMPLING LOG

Well Number: MWO03 Site: Dow Hanging Rock Facility, Hanging Rock OH
Field Crew: D. Roberts, P. Kish Date: 11/5/2014
Well Depth (ft): 36.91 Purge Diameter Gal. Per Foot Diameter Gal. Per Foot
DTW (ft): 31.26 Methodology: Low Flow 2" 0.163 5" 1.02
Water Column (ft): 5.65 3" 0.367 6" 1.469
Well Diameter (in): 2 4" 0.653 8" 2.611
Gal. Per ft: 0.163 Pump type: Monsoon
Well volume (gal): 0.92 Pump Serial Number: C-102609
Depth of Screen (ft): 27'-37" Water Level Serial Number:  C-102853
Field Parameters
FIOW Rarte [ rotar vorame D.O. [SUrace]
Time DTW (toc) (ml/min) (gal) pH (Std. Units) Temp (C) Cond. (mS/cm) ORP (mV) (mg/L) Turbidity (NTU) Color/Odor
Stabilization <0.3' 300-500 0.1 1C 3% 10 mV 10% 10%

1040 31.3|~400 -- 5.67 15.00 0.304 193.6 8.03 147|Clear

1045 31.3|~400 0.5 5.66 15.43 0.301 186.4 7.81 174|Clear

1050 31.3|~400 1.0 5.73 16.23 0.287 174.1 7.26 153|Clear

1055 31.3|~400 1.5 5.71 16.34 0.275 170.1 6.61 84|Clear

1100 31.3|~400 2.0 5.69 16.32 0.270 165.4 6.19 54(Clear

1105 31.3(~400 2.5 5.68 16.32 0.271 166.4 6.01 43.1|Clear

1110 31.3|~400 3.0 5.68 16.44 0.271 161.1 5.63 37.4|Clear

1115 31.3(~400 3.5 5.68 16.44 0.272 163.5 5.69 34.3|Clear

1120 31.3|~400 4.0 5.68 16.39 0.271 165.1 5.69 27.8|Clear

1125 31.3(~400 4.5 5.69 16.43 0.271 166.4 5.69 23.6(Clear

1130 31.3|~400 5.0 5.69| 1646.00 0.271 165.5 5.60 19.5|Clear

1135 31.3|~400 5.5 5.69 16.54 0.271 143.5 5.68 15.8[Clear

1140 31.3|~400 6.0 5.69 16.50 0.271 125.0 5.69 12.7|Clear

1145 Parameters stable (except ORP) will collect sample
Remarks:

Sampling

Depth to Water Before Sampling: 31.3"

Depth sample was acquired: 35.0'

Sample Methodology: Low Flow

Sample Date/Time: 11/5/2014 1145

Collect MW03-GW-0024-110514 MS & MSD

Signed Sampler: Patrick Kish

Filtered Metals Collected: Y / N Filter Size: 0.45 pm

Sample Observations: clear

Parameters: VOC's, SVOC's, total metals, dissolved metals

*MS/MSD collected




INT.

1VOL.

2VOL,

3VOL.,

4 VOL,

5VOL.,

6 VOL.

7VOL.,

8 VOL.

9 VOL.

10 VOL |

11 VOL,|

12 VOL |

13 VOL,|

14 VOL |

15 VOL,|

16 VOL |

17 VOL |

18 VOL |

19 VOL,|

20 VOL |

PROJECT NUMBER

WELL NUMBER  MWO04

652109.01.FI SHEET 1 OF 1

2MW:

LOW FLOW SAMPLING LOG

Well Number: MW04

Site: Dow Hanging Rock Facility, Hanging Rock OH

Field Crew: D. Roberts, P. Kish

Date: 11/6/2014

Well Depth (ft): 34.88 Purge Diameter Gal. Per Foot Diameter Gal. Per Foot
DTW (ft): 27.9 Methodology: Low Flow 2" 0.163 5" 1.02
Water Column (ft): 6.98 3" 0.367 6" 1.469
Well Diameter (in): 2 4" 0.653 8" 2.611
Gal. Per ft: 0.163 Pump type: Monsoon
Well volume (gal): 1.14 Pump Serial Number: C-102609
Depth of Screen (ft): 22'-32' (bgs, NOT TOC) Water Level Serial Number:  C-102853
Field Parameters
FIOW Rarte [ rotar vorame D.O. [SUrace]
Time DTW (toc) (ml/min) (gal) pH (Std. Units) Temp (C) Cond. (mS/cm) ORP (mV) (mg/L) Turbidity (NTU) Color/Odor
Stabilization <0.3' 300-500 0.1 1C 3% 10 mvV 10% 10%

1100 27.9 400(-- 5.90 15.78 0.297 97.8 5.35 615

1105 27.9 400 0.5 6.00 16.10 0.299 93.6 5.24 716

1110 27.9 400 1.0 6.09 16.42 0.321 69.7 5.06 745

1115 27.9 400 1.5 6.10 16.57 0.337 52.7 4.70 512

1125 27.9 400 3.0 6.10 16.56 0.346 52.3 4.22 82.7

1130 27.9 400 3.5 6.09 16.59 0.347 32.1 4.14 60.4

1135 27.9 400 4.0 6.09 16.55 0.348 52.3 3.71 21.9

1140 27.9 400 4.5 6.09 16.89 0.349 24.6 3.62 19.2

1145 27.9 400 5.0 6.09 16.99 0.35 17.1 3.52 12.1

1150 27.9 400 5.5 6.10 16.93 0.351 14.4 3.48 10.8

Parameters Stable Collect Sample *#7 Volume To Disregard *ORP sensor not function properly

Remarks: Pump set at 31.0'

Sampling

Depth to Water Before Sampling: 27.9"

Depth sample was acquired: 31.0'

Sample Methodology: Low Flow

Sample Date/Time:

11/6/2014 1150  Collect MW04-GW-0022-110614

Signed Sampler: Patrick Kish

Filtered Metals Collected: Y / N Filter Size: 0.45 pm

Sample Observations: clear

Parameters: VOC's, SVOC's, total metals, dissolved metals




INT.

1VOL.

2VOL,

3VOL.,

4 VOL,

5VOL.,

6 VOL.

7VOL.,

8 VOL.

9 VOL.

10 VOL |

11 VOL,|

12 VOL |

13 VOL,|

14 VOL |

15 VOL,|

16 VOL |

17 VOL |

18 VOL |

19 VOL,|

20 VOL |

PROJECT NUMBER

WELL NUMBER  MWO05

652109.01.FI SHEET 1 OF 1

2MW:

LOW FLOW SAMPLING LOG

Well Number: MWO05 Site: Dow Hanging Rock Facility, Hanging Rock OH
Field Crew: D. Roberts, P. Kish Date: 11/5/2014
Well Depth (ft): 33.69 Purge Diameter Gal. Per Foot Diameter Gal. Per Foot
DTW (ft): 23.81 Methodology: Low Flow 2" 0.163 5" 1.02
Water Column (ft): 9.88 3" 0.367 6" 1.469
Well Diameter (in): 2 4" 0.653 8" 2.611
Gal. Per ft: 0.163 Pump type: Monsoon
Well volume (gal): 1.6 Pump Serial Number: C-102609
Depth of Screen (ft): 23'-33' Water Level Serial Number:  C-102853
Field Parameters
FIOW Rarte [ rotar vorame D.O. [SUrace]
Time DTW (toc) (ml/min) (gal) pH (Std. Units) Temp (C) Cond. (mS/cm) ORP (mV) (mg/L) Turbidity (NTU) Color/Odor
Stabilization <0.3' 300-500 0.1 1C 3% 10 mV 10% 10%
1425 23.85 400 0.5 6.07 18.46 0.491 47.1 0.98 437|Cloudy/None
1430 23.84 350 1.0 6.09 18.93 0.494 45.1 0.59 405|Cloudy/None
1435 23.84 350 1.625 6.08 19.28 0.496 354 0.59 248|Cloudy/None
1440 23.84 350 2.0 6.07 19.27 0.496 37.9 0.57 140|Cloudy/None
1445 23.84 350 2.5 6.04 19.21 0.495 21.2 0.70 49.9|Clear/None
1450 23.84 350 3.0 6.03 19.37 0.497 -7.8 0.42 26.3|Clear/None
1455 23.84 350 3.5 6.03 19.33 0.497 -41.7 0.34 21.8|Clear/None
1500 23.84 350 4.0 6.00 19.49 0.498 -46.4 0.35 30.1|Clear/None
1505 23.84 350 4.5 6.00 19.31 0.495 -88.5 0.29 19.8|Clear/None
1510 23.84 350 5.0 5.99 19.26 0.493 -82.1 0.29 11.2|Clear/None
1515 23.84 350 5.5 5.98 19.25 0.493 -91.6 0.28 10.8|Clear/None
1520|S A M P L E D
Remarks: Pump set at 28.0'
Sampling

Depth to Water Before Sampling: 23.04'

Depth sample was acquired: 28.00'

Sample Methodology: Low Flow

Sample Date/Time:

11/5/2014 1520  Collect MW05-GW-0024-110514 and MW05-GW-0024-110514D

Signed Sampler: Dee Roberts

Filtered Metals Collected: Y / N

Filter Size: 0.45 um

Sample Observations: cloudy to clear

Parameters: VOC's, SVOC's, total metals, dissolved metals (Field Filtered)




INT.

1VOL.

2VOL,

3VOL.,

4 VOL,

5VOL.,

6 VOL.

7VOL.,

8 VOL.

9 VOL.

10 VOL |

11 VOL,|

12 VOL |

13 VOL,|

14 VOL |

15 VOL,|

16 VOL |

17 VOL |

18 VOL |

19 VOL,|

20 VOL |

PROJECT NUMBER

652109.01.FI

WELL NUMBER MWO06

SHEET 1 OF 1

2MW:

LOW FLOW SAMPLING LOG

Well Number: MWO06

Site: Dow Hanging Rock Facility, Hanging Rock OH

Field Crew: D. Roberts, P. Kish

Date: 11/5/2014

Well Depth (ft): 31.86 Purge Diameter Gal. Per Foot Diameter Gal. Per Foot
DTW (ft): 27.26 Methodology: Low Flow 2" 0.163 5" 1.02
Water Column (ft): 4.4 3" 0.367 6" 1.469
Well Diameter (in): 2 4" 0.653 8" 2.611
Gal. Per ft: 0.163 Pump type: Monsoon
Well volume (gal): 0.652 Pump Serial Number: C-102459
Depth of Screen (ft): 19'-29' Water Level Serial Number:  C-102853
Field Parameters
FIOW Rarte [ rotar vorame D.O. [SUrace]
Time DTW (toc) (ml/min) (gal) pH (Std. Units) Temp (C) Cond. (mS/cm) ORP (mV) (mg/L) Turbidity (NTU) Color/Odor
Stabilization <0.3' 300-500 0.1 1C 3% 10 mvV 10% 10%

1550 27.31 400(-- 6.53 15.54 0.492 46.8 5.32 129

1555 27.31 400 0.5 6.46 16.09 0.501 49.2 6.46 148

1600 27.31 400 1.000 6.46 16.37 0.510 47.3 6.46 68.0

1605 27.31 400 2.0 65.46 16.39 0.512 45.0 6.44 44.9

1610 27.31 400 2.5 6.45 16.43 0.514 47.1 6.45 29.8

1615 27.31 400 3.0 6.44 16.41 0.514 48.2 6.44 12.4

1620 27.31 400 3.5 6.44 16.39 0.513 48.2 6.44 7.9

1625 27.31 400 4.0 6.43 16.40 0.513 47.1 6.42 5.2

1630 Parameters Stable Collect Sample

Remarks: Pump set at 29.5'

Sampling

Depth to Water Before Sampling: 27.31'

Depth sample was acquired: 29.00'

Sample Methodology: Low Flow

Sample Date/Time:

11/5/2014 1630  Collect MW06-GW-0019-110514

Signed Sampler: Patrick Kish

Filtered Metals Collected: Y / N

Filter Size: 0.45 um

Sample Observations: clear

Parameters: VOC's, SVOC's, total metals, dissolved metals




PROJECT NUMBER WELL NUMBER  MWO07

m: 652109.01.FI SHEET 1 OF 1
LOW FLOW SAMPLING LOG

Well Number: MWO07 Site: Dow Hanging Rock Facility, Hanging Rock OH
Field Crew: D. Roberts, P. Kish Date: 11/6/2014
Well Depth (ft): 37.17 Purge Diameter Gal. Per Foot Diameter Gal. Per Foot
DTW (ft): 31.90 Methodology: Low Flow 2" 0.163 5" 1.02
Water Column (ft): 5.27 3" 0.367 6" 1.469
Well Diameter (in): 2 4" 0.653 8" 2.611
Gal. Per ft: 0.163 Pump type: Monsoon
Well volume (gal): 0.85 Pump Serial Number: C-102459
Depth of Screen (ft): 24'-34' (bgs NOT TOC) Water Level Serial Number:  C-102853
Field Parameters
FIOW Rarte [ rotar vorame D.O. [SUrace]
Time DTW (toc) (ml/min) (gal) pH (Std. Units) Temp (C) Cond. (mS/cm) ORP (mV) (mg/L) Turbidity (NTU) Color/Odor
Stabilization <0.3' 300-500 0.1 1C 3% 10 mV 10% 10%
INT,| 950 31.9 500]-- 5.14 14.71 0.232 205.8 6.48 807
1VOL. 955 31.9 500 0.75 5.10 14.75 0.162 202.2 6.22 777
2 VOL. 1000 31.9 500 1.50 5.05 15.02 0.160 137.5 5.97 478.0
3VOL| 1005 31.9 500 2.25 5.05 14.98 0.168 124.6 5.67 173.0
4VOL, 1010 31.9 500 3.00 2.03 14.97 0.179 110.1 5.44 74.9
5VOL| 1015 31.9 500 3.75 5.02 14.97 0.182 113.0 5.02 32.9
6 VOL. 1020 31.9 500 4.50 5.01 15.05 0.182 102.1 5.01 23.3
7 VOL| 1025 31.9 500 2.25 5.02 15.11 0.180 76.5 5.02 18.8
8 VOL. 1030 31.9 500 6.00 5.02 15.05 0.180 75.7 5.30 16.2
9 VOL| 1035 31.9 500 6.75 5.02 15.02 0.179 74.0 5.02 14.8
10 VOL | Parameters Stable Collect Sample
11 VOL,
12 VOL,
13 VOL,
14 VOL,
15 VOL,
16 VOL,|
17 VOL,
18 VOL,
19 VOL,
20 VOL,

Remarks: Pump set at 36'

Sampling
Depth to Water Before Sampling: 31.9" Depth sample was acquired: 36.00' (TOC)
Sample Methodology: Low Flow
Sample Date/Time: 11/6/2014 1032  Collect MW07-GW-0024-110614

Signed Sampler: Patrick Kish

Filtered Metals Collected: Y / N Filter Size: 0.45 pm

Sample Observations: clear

Parameters: VOC's, SVOC's, total metals, dissolved metals




INT.

1VOL.

2VOL,

3VOL.,

4 VOL,

5VOL.,

6 VOL.

7VOL.,

8 VOL.

9 VOL.

10 VOL |

11 VOL,|

12 VOL |

13 VOL,|

14 VOL |

15 VOL,|

16 VOL |

17 VOL |

18 VOL |

19 VOL,|

20 VOL |

PROJECT NUMBER
652109.01.FI

WELL NUMBER MWO08

SHEET 1 OF 1

2MW:

LOW FLOW SAMPLING LOG

Well Number: MWO08

Site: Dow Hanging Rock Facility, Hanging Rock OH

Field Crew: D. Roberts

Date: 2/16/2016

Well Depth (ft): 35.79 Purge Diameter Gal. Per Foot Diameter Gal. Per Foot
DTW (ft): 27.44 Methodology: Low Flow 2" 0.163 5" 1.02
Water Column (ft): 8.35 3" 0.367 6" 1.469
Well Diameter (in): 2 4" 0.653 8" 2.611
Gal. Per ft: 0.163 Pump type: Monsoon
Well volume (gal): 1.36 Pump Serial Number: C-102607
Depth of Screen (ft): 26-36 Water Level Serial Number:  C-102970
Field Parameters
FIOW Rarte [ rotar vorame D.O. [SUrace]
Time DTW (toc) (ml/min) (gal) pH (Std. Units) Temp (C) Cond. (mS/cm) ORP (mV) (mg/L) Turbidity (NTU) Color/Odor
Stabilization <0.3' 300-500 0.1 1C 3% 10 mV 10% 10%

1410 27.43 300 0.5 6.01 13.72 0.565 -25.7 2.67 581 |brown/no odor

1415 27.43 300 0.75 5.97 14.2 0.575 -26 2.26 732]brown/no odor

1420 27.43 400 1.25 5.95 16.85 0.629 -51.6 3.02 403|brown/no odor

1425 27.43 400 1.75 5.88 16.49 0.636 -60.1 3.44 128[brown/no odor

1430 27.43 400 2.5 5.83 16.13 0.638 -44.1 3.53 56.2|clear

1435 27.43 400 3.5 5.82 16.41 0.64 -44.3 3.47 40.6|clear

1440 27.43 400 4 5.84 16.43 0.643 -53.3 3.51 25.2|clear

1445 27.43 400 45 5.8 16.31 0.638 -58.8 3.62 13.6|clear

1450 27.43 400 5 5.82 16.29 0.637 -62.2 3.64 7.1|clear

1455|S A M P L E D
Remarks: Pump set at 30.0' bgs

Sampling

Depth to Water Before Sampling: 27.43'

Depth sample was acquired: 30.0'

Sample Methodology: Low Flow

Sample Date/Time: 2/16/2016 1455

Collect MW08-GW-2636-021616

Signed Sampler:

Filtered Metals Collected: Y / N

Filter Size: N/A

Sample Observations: clear

Parameters: VOC's




PROJECT NUMBER WELL NUMBER  MWO09

m: 652109.01.FI SHEET 1 OF 1
LOW FLOW SAMPLING LOG

Well Number: MWO09 Site: Dow Hanging Rock Facility, Hanging Rock OH
Field Crew: D. Roberts Date: 2/16/2016
Well Depth (ft): 38.40 Purge Diameter Gal. Per Foot Diameter Gal. Per Foot
DTW (ft): 30.41 Methodology: Low Flow 2" 0.163 5" 1.02
Water Column (ft): 7.99 3" 0.367 6" 1.469
Well Diameter (in): 2 4" 0.653 8" 2.611
Gal. Per ft: 0.163 Pump type: Monsoon
Well volume (gal): 1.30 Pump Serial Number: C-102607
Depth of Screen (ft): 25-35 Water Level Serial Number:  C-102970
Field Parameters
FIOW Rate [ rotar vorare D.O. [SUrtace]
Time DTW (toc) (ml/min) (gal) pH (Std. Units) Temp (C) Cond. (mS/cm) ORP (mV) (mg/L) Turbidity (NTU) Color/Odor
Stabilization <0.3' 300-500 0.1 1C 3% 10 mV 10% 10%
INT,| 1250 30.43 400 0.25 5.78 14.37 0.208 -10 0.56 1000|Tan/no odor
1VOL. 1255 30.43 400 1.5 5.69 14.95 0.239 -4 1.75 974|Tan/no odor
2 VOL. 1300 30.43 400 2 5.64 14.73 0.256 11.3 2.26 433|Tan/no odor
3VOL| 1305 30.43 400 2.5 5.6 14.9 0.262 17.8 2.77 216|Tan/no odor
4VOL, 1310 30.43 400 3 5.59 14.64 0.265 21.9 2.45 71.8|clear
5VOL. 1315 30.43 400 3.5 5.57 14,71 0.266 26.7 2.54 29.4|clear
6 VOL. 1320 30.43 400 4 5.57 14.68 0.266 27.5 2.4 20.2|clear
7 VOL| 1325 30.43 400 4.5 5.55 14.78 0.267 28.8 2.27 19.2|clear
8 VOL. 1330 30.43 400 5 5.56 14.73 0.267 24 2.23 14.4|clear
9 VOL| 1335 30.43 400 5.5 5.54 14.78 0.269 22 2.19 8.7|clear
10 VOL. 1340|S A M P L E D
11 VOL,
12 VOL,
13 VOL,
14 VOL,
15 VOL,
16 VOL,|
17 VOL,
18 VOL,
19 VOL,
20 VOL,

Remarks: Pump set at 34.0' bgs

Sampling
Depth to Water Before Sampling: 30.43' Depth sample was acquired: 34.0'
Sample Methodology: Low Flow
Sample Date/Time: 2/16/2016 1340  Collect MW09-GW-2535-021616 HGR-021616-FDO1

Signed Sampler:

Filtered Metals Collected: Y / N Filter Size: N/A

Sample Observations: clear

Parameters: VOC's




PROJECT NUMBER WELL NUMBER MW10
m‘ 652109.01.FI SHEET 1 OF 1
[
LOW FLOW SAMPLING LOG

Well Number: MW10 Site: Dow Hanging Rock Facility, Hanging Rock OH
Field Crew: D. Roberts Date: 2/16/2016
Well Depth (ft): 37.02 TOC Purge Diameter Gal. Per Foot Diameter Gal. Per Foot
DTW (ft): 25.35 TOC Methodology: Low Flow 2" 0.163 5" 1.02
Water Column (ft): 11.67 3" 0.367 6" 1.469
Well Diameter (in): 2 4" 0.653 8" 2.611
Gal. Per ft: 0.163 Pump type: Monsoon
Well volume (gal): 1.90 Pump Serial Number: C-102607
Depth of Screen (ft): 24-34 Water Level Serial Number:  C-102970

Field Parameters

FIOW Rate [ rotar vorare D.O. [SUrtace]
Time DTW (toc) (ml/min) (gal) pH (Std. Units) Temp (C) Cond. (mS/cm) ORP (mV) (mg/L) Turbidity (NTU) Color/Odor
Stabilization <0.3' 300-500 0.1 1C 3% 10 mV 10% 10%

INT. 1050 26.36 400 0.25 5.8 10.12 0.32 182.3 0.53 1000|Tan/no odor
1VOL, 1055 26.35 400 0.75 5.81 9.71 0.319 153 2.14 497|Tan/no odor
2VOL. 1100 26.35 400 1.25 5.77 9.08 0.315 118.5 2.76 335|Tan/no odor
3VOL| 1105 26.35 400 1.75 5.65 8.03 0.305 105.9 2.86 212|Clearing up
4VOL. 1110 26.35 400 2.25 5.73 8.79 0.309 74.4 3.13 146|Clearing up
5VOL| 1115 26.35 400 2.75 5.81 9.31 0.314 40.9 3.86 125|Clearing up
6 VOL. 1120 26.35 400 3.25 5.81 9.99 0.317 26.4 3.56 83.4|clear/no odor
7VOoL, 1125 26.35 400 3.75 5.8 10.41 0.321 15.5 3.7 56.1|clear/no odor
8 VOL. 1130 26.35 400 4.25 5.78 10.51 0.321 -3.5 3.84 37.8|clear/no odor
9VoL, 1135 26.35 400 4.75 5.76 10.63 0.321 -10.7 4.12 27.6|clear/no odor

10 VOL | 1140 26.35 400 5.25 5.78 10.99 0.322 -12.2 4.06 24 |clear/no odor
11VOL, 1145 26.35 400 5.75 5.75 10.61 0.318 -11.6 4.21 15.5|clear/no odor
12 VOL | 1150 26.35 400 6.25 5.75 10.31 0.31 -10.4 4.22 9.3|clear/no odor
13 VOL| 1155|S A M P L E D
14 VOL |
15 VOL |
16 VOL |
17 VOL |
18 VOL |
19 VOL |
20 VOL |

Remarks: Pump set at 29.0' bgs

Sampling

Depth to Water Before Sampling: 26.35' Depth sample was acquired: 29.0'

Sample Methodology: Low Flow

Sample Date/Time: 2/16/2016 1155 Collect MW10-GW-2434-021616 MW10-GW-2434-021616MS MW10-GW-2434-021616

Signed Sampler:

Filtered Metals Collected: Y / N Filter Size: N/A

Sample Observations: clear

Parameters: VOC's




Appendix B
Laboratory Reports



a0 .
<~ eurofins
Lancaster Laboratories
Environmental

2425 New Holland Pike, Lancaster, PA 17601 | 717-656-2300 | Fax: 717-656-2681 | www.LancasterLabs.com

Type I (No Raw Data) Data Package

Prepared for:

CH2M Hill, Inc.
PO Box 241329
Denver CO 80224

Project: Dow Hanging Rock, OH
Groundwater and Water Samples
Collected on 02/16/16

SDG# DHR34

GROUP SAMPLE NUMBERS
1632669 8248058-8248065

Through our technical processes and second person review of data, we have established that our data/deliverables are in
compliance with the methods and project requirements unless otherwise noted or previously resolved with the client.

Authorized by: /5"4 7 X %wr* Date: 02/26/2016

Dana M. Kauffman
Manager

Any questions or concerns you might have regarding this data package should be directed to your client representative,
Natalie Luciano at (717) 556-7258.
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<% eurofins

Lancaster Laboratories
Environmental

2425 New Holland Pike, Lancaster, PA 17601 « 717-656-2300 « Fax: 717-656-2681 « www.LancasterLabs.com

Sample Reference List for SDG Number DHR34
with a Data Package Type of I-NODATA

11372 - CH2M Hill, Inc.
Project: Dow Hanging Rock, OH

Lab

Sample

Number Client Sample ID Collection Date Date Received
8248058 MW10-GW-2434-021616 02/16/2016 11:55 02/18/2016 09:45
8248059 MW10-GW-2434-021616MS 02/16/2016 11:55 02/18/2016 09:45
8248060 MW10-GW-2434-021616MSD 02/16/2016 11:55 02/18/2016 09:45
8248061 HGR-021616-EBO1 02/16/2016 12:20 02/18/2016 09:45
8248062 MWO09-GW-2535-021616 02/16/2016 13:40 02/18/2016 09:45
8248063 HGR-021616-FD01 02/16/2016 13:45 02/18/2016 09:45
8248064 MWO08-GW-2636-021616 02/16/2016 14:55 02/18/2016 09:45
8248065 HGR-021616-TB01 02/16/2016 00:00 02/18/2016 09:45

DHR34 Page 3 of 60
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SDG: DHR34
LLI Sample Bottle
Number Code
8248058 038A
8248059 038A
8248060 038A
8248061 038A
8248062 038A
8248063 038A
8248064 038A
8248064 038B
8248065 038A

02/26/2016 10:47.09

Lancaster Laboratories
Environmenta

Actual
pH
<2
<2
<2
<2
<2
<2
<2
<2
<2

Exp.
pH

<2
<2
<2
<2
<2
<2
<2
<2
<2

LLI

pH Check Adj. Adjusted Adjusted Preservative Preservative Suglied Sulfide Corrective

Code pH Date Time Added Lot # Bottle? Present? Substance
NA NA NA NA NA NA Y NA NA
NA NA NA NA NA NA Y NA NA
NA NA NA NA NA NA Y NA NA
NA NA NA NA NA NA Y NA NA
NA NA NA NA NA NA Y NA NA
NA NA NA NA NA NA Y NA NA
NA NA NA NA NA NA Y NA NA
NA NA NA NA NA NA Y NA NA
NA NA NA NA NA NA Y NA NA

Sample pH Loq

Check Code Key

PK = Original container checked - pH is within the correct range. (No preservative was added)

PA = Original container checked - pH adjusted to correct range. (Preservative was added)

PV = Volatile container checked

PC = pH checked (unpreserved container)

SPK = Subsampled from an original container. Original container checked - pH is within correct range

SPA = Subsampled from an original container. Subsample container checked - pH adjusted to correct range.

SPC = Subsampled from an original container. pH checked (unpreserved container).

SUP = Subsampled from original container. Unable to be preserved due to the matrix of the sample.
UP = Unable to preserve due to matrix of the sample.

NA = Not applicable

DHR34 Page 4 of 60

Res. Cl.

CS lot# Present?
NA NA
NA NA
NA NA
NA NA
NA NA
NA NA
NA NA
NA NA
NA NA

Corrective
Substance

NA
NA
NA
NA
NA
NA
NA
NA
NA

CS Lot #
NA
NA
NA
NA
NA
NA
NA
NA
NA
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Lancaster Laboratories Method Summary/Reference Page 1 of 1

Environmental for SDG# DHR34_I—NODATA

2425 New Holland Pike, PO Box 12425, Lancaster, PA 17605-2425 - 717-656-2300 Fax: 717-656-2681 - www.lancasterlabs.com

01163 GC/MS VOA Water Prep

An undiluted aliquot of the water sample or a dilution of the sample is purged
with an inert gas and the volatiles are collected on an adsorbent trap that is
subsequently desorbed onto a gas chromatographic column.

Reference: Test Methods for Evaluating Solid Wastes, SW-846 Method 5030B,
December 1996.

02898 VOCs- 25ml Water by 8260B

The water sample is purged and the volatile compounds are collected on a
sorbent trap that is subsequently desorbed onto the GC/MS system for
chromatographic and mass spectral analysis.

Reference: Test Methods for Evaluating Solid Wastes, SW-846 Method 8260B,
December 1996.

DHR34 Page 5 of 60
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Lancaster Laboratories Ana’ySis Report

Environmental

2425 New Holland Pike, Lancaster, PA 17601 « 717-656-2300 - Fax: 717-656-2681 - www.LancasterLabs.com

ANALYTICAL RESULTS

Prepared by: Prepared for:
Eurofins Lancaster Laboratories Environmental CH2M Hill, Inc.
2425 New Holland Pike PO Box 241329
Lancaster, PA 17601 Denver CO 80224

February 24, 2016
Project: Dow Hanging Rock, OH

Submittal Date: 02/18/2016
Group Number: 1632669
SDG: DHR34
PO Number: 10381-7-101541
Release Number: DHR34
State of Sample Origin: OH

Client Sample Description Lancaster Labs (LL) #
MW10-GW-2434-021616 Grab Groundwater 8248058
MW10-GW-2434-021616M S Grab Groundwater 8248059
MW10-GW-2434-021616M SD Grab Groundwater 8248060
HGR-021616-EB01 Grab Groundwater 8248061
MWO09-GW-2535-021616 Grab Groundwater 8248062
HGR-021616-FD01 Grab Groundwater 8248063
MWO08-GW-2636-021616 Grab Groundwater 8248064
HGR-021616-TB01 Water 8248065

The specific methodologies used in obtaining the enclosed analytical results are indicated on the
Laboratory Sample Analysis Record.

Regulatory agencies do not accredit laboratories for all methods, analytes, and matrices. Our scopes of
accreditation can be viewed at http://www.eurofinsus.com/environment-testing/l aboratories/eurofins-
|lancaster-1aboratories-environmental/resources/certifications .

ELECTRONIC CH2M Hill, Inc. Attn: Stephanie Aselage
COPY TO

ELECTRONIC CH2M Hill, Inc. Attn: Rachel Grand
COPY TO

ELECTRONIC CH2M Hill, Inc. Attn: Shane Lowe
COPY TO

DHR34 Page 7 of 60
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e Analysis Report

2425 New Holland Pike, Lancaster, PA 17601 « 717-656-2300 - Fax: 717-656-2681 - www.LancasterLabs.com

Respectfully Submitted,

Vel < 2~

Natalie R. Luciano
Senior Specialist

(717) 556-7258

DHR34 Page 8 of 60
Page 2 of 15



<& eurofins

Lancaster Laboratories
Environmental

Analysis Report

2425 New Holland Pike, Lancaster, PA 17601 « 717-656-2300 « Fax: 717-656-2681 « www.LancasterLabs.com

Sample Description: MW1l0-GW-2434-021616 Grab Groundwater
Hanging Rock Phase II RCRA Investigation

Project Name: Dow Hanging Rock, OH
Collected: 02/16/2016 11:55 by DR

Submitted: 02/18/2016 09:45
Reported: 02/24/2016 13:09

HR-10 SDG#: DHR34-01BKG

CH2M Hill, Inc.

PO Box 241329
Denver CO 80224

LL Sample # WW 8248058
LL Group # 1632669
Account # 11372

CAT Limit . of . Method. o Dilution
No. Analysis Name CAS Number Result Quantitation* Detection Limit Factor
GC/MS Volatiles SW-846 8260B 25mL ug/1 ug/1 ug/1
purge
02898 Acrylonitrile 107-13-1 5.0 U 5.0 1.0 1
02898 Benzene 71-43-2 0.5 U 0.5 0.1 1
02898 Bromoform 75-25-2 0.5 U 0.5 0.1 1
02898 Ethylbenzene 100-41-4 0.5 U 0.5 0.1 1
02898 Isopropylbenzene 98-82-8 0.5 U 0.5 0.1 1
02898 Methylene Chloride 75-09-2 0.5 U 0.5 0.2 1
02898 Naphthalene 91-20-3 0.5 U 0.5 0.1 1
02898 n-Propylbenzene 103-65-1 0.5 U 0.5 0.1 1
02898 Styrene 100-42-5 0.5 U 0.5 0.1 1
02898 Tetrachloroethene 127-18-4 1.3 0.5 0.1 1
02898 1,2,4-Trichlorobenzene 120-82-1 0.5 U 0.5 0.1 1
02898 Trichloroethene 79-01-6 0.6 0.5 0.1 1
02898 1,3,5-Trimethylbenzene 108-67-8 0.5 U 0.5 0.1 1
02898 m+p-Xylene 179601-23-1 0.5 U 0.5 0.1 1
02898 o-Xylene 95-47-6 0.5 U 0.5 0.1 1
General Sample Comments
All QC is compliant unless otherwise noted. Please refer to the Quality
Control Summary for overall QC performance data and associated samples.
Laboratory Sample Analysis Record
CAT Analysis Name Method Trial# Batch# Analysis Analyst Dilution
No. Date and Time Factor
02898 VOCs- 25ml Water by 8260B SW-846 8260B 25mL 1 C1l60532AA 02/22/2016 16:43 Kerri E Legerlotz 1
purge
01163 GC/MS VOA Water Prep SW-846 5030B 1 C1l60532AA 02/22/2016 16:43 Kerri E Legerlotz 1

*=This limit was used in the evaluation of the final result

DHR34 Page 9 of 60
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Lancaster Laboratories
Environmental

Analysis Report

2425 New Holland Pike, Lancaster, PA 17601 « 717-656-2300 « Fax: 717-656-2681 « www.LancasterLabs.com

Sample Description: MW10-GW-2434-021616MS Grab Groundwater
Hanging Rock Phase II RCRA Investigation

Project Name: Dow Hanging Rock, OH

LL Sample # WW 8248059
LL Group # 1632669
Account # 11372

Collected: 02/16/2016 11:55 by DR CH2M Hill, Inc.
PO Box 241329
Submitted: 02/18/2016 09:45 Denver CO 80224
Reported: 02/24/2016 13:09
HR-10 SDG#: DHR34-01MS
CAT Limit . of . Method. o Dilution
Yo. Analysis Name CAS Number Result Quantitation* Detection Limit Factor
GC/MS Volatiles SW-846 8260B 25mL ug/1 ug/1 ug/1
purge
02898 Acrylonitrile 107-13-1 31 5.0 1.0 1
02898 Benzene 71-43-2 5.3 0.5 0.1 1
02898 Bromoform 75-25-2 5.7 0.5 0.1 1
02898 Ethylbenzene 100-41-4 5.8 0.5 0.1 1
02898 Isopropylbenzene 98-82-8 6.1 0.5 0.1 1
02898 Methylene Chloride 75-09-2 5.0 0.5 0.2 1
02898 Naphthalene 91-20-3 6.3 0.5 0.1 1
02898 n-Propylbenzene 103-65-1 5.9 0.5 0.1 1
02898 Styrene 100-42-5 6.5 0.5 0.1 1
02898 Tetrachloroethene 127-18-4 6.9 0.5 0.1 1
02898 1,2,4-Trichlorobenzene 120-82-1 5.6 0.5 0.1 1
02898 Trichloroethene 79-01-6 6.5 0.5 0.1 1
02898 1,3,5-Trimethylbenzene 108-67-8 6.1 0.5 0.1 1
02898 m+p-Xylene 179601-23-1 12 0.5 0.1 1
02898 o-Xylene 95-47-6 5.8 0.5 0.1 1
General Sample Comments

All QC is compliant unless otherwise noted. Please refer to the Quality
Control Summary for overall QC performance data and associated samples.

Laboratory Sample Analysis Record
CAT Analysis Name Method Trial# Batch# Analysis Analyst Dilution
No. Date and Time Factor
02898 VOCs- 25ml Water by 8260B SW-846 8260B 25mL 1 C1l60532AA 02/22/2016 17:05 Kerri E Legerlotz 1

purge

01163 GC/MS VOA Water Prep SW-846 5030B 1 C1l60532AA 02/22/2016 17:05 Kerri E Legerlotz 1

*=This limit was used in the evaluation of the final result

DHR34 Page 10 of 60
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Lancaster Laboratories
Environmental

Analysis Report

2425 New Holland Pike, Lancaster, PA 17601 « 717-656-2300 « Fax: 717-656-2681 « www.LancasterLabs.com

Sample Description: MW1l0-GW-2434-021616MSD Grab Groundwater
Hanging Rock Phase II RCRA Investigation

LL Sample # WW 8248060
LL Group # 1632669

Account # 11372
Project Name: Dow Hanging Rock, OH
Collected: 02/16/2016 11:55 by DR CH2M Hill, Inc.

PO Box 241329
Submitted: 02/18/2016 09:45 Denver CO 80224
Reported: 02/24/2016 13:09
HR-10 SDG#: DHR34-01MSD
CAT Limit . of . Method. o Dilution
No. Analysis Name CAS Number Result Quantitation¥* Detection Limit Factor
GC/MS Volatiles SW-846 8260B 25mL ug/1 ug/1 ug/1
purge
02898 Acrylonitrile 107-13-1 32 5.0 1.0 1
02898 Benzene 71-43-2 5.1 0.5 0.1 1
02898 Bromoform 75-25-2 5.5 0.5 0.1 1
02898 Ethylbenzene 100-41-4 5.8 0.5 0.1 1
02898 Isopropylbenzene 98-82-8 6.0 0.5 0.1 1
02898 Methylene Chloride 75-09-2 4.8 0.5 0.2 1
02898 Naphthalene 91-20-3 6.3 0.5 0.1 1
02898 n-Propylbenzene 103-65-1 5.9 0.5 0.1 1
02898 Styrene 100-42-5 6.4 0.5 0.1 1
02898 Tetrachloroethene 127-18-4 6.7 0.5 0.1 1
02898 1,2,4-Trichlorobenzene 120-82-1 5.6 0.5 0.1 1
02898 Trichloroethene 79-01-6 6.3 0.5 0.1 1
02898 1,3,5-Trimethylbenzene 108-67-8 6.1 0.5 0.1 1
02898 m+p-Xylene 179601-23-1 12 0.5 0.1 1
02898 o-Xylene 95-47-6 5.8 0.5 0.1 1
General Sample Comments
All QC is compliant unless otherwise noted. Please refer to the Quality
Control Summary for overall QC performance data and associated samples.
Laboratory Sample Analysis Record
CAT Analysis Name Method Trial# Batch# Analysis Analyst Dilution
No. Date and Time Factor
02898 VOCs- 25ml Water by 8260B SW-846 8260B 25mL 1 C1l60532AA 02/22/2016 17:28 Kerri E Legerlotz 1
purge

01163 GC/MS VOA Water Prep SW-846 5030B 1 C1l60532AA 02/22/2016 17:28 Kerri E Legerlotz 1

*=This limit was used in the evaluation of the final result
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Lancaster Laboratories

Environmental

Analysis Report

2425 New Holland Pike, Lancaster, PA 17601 « 717-656-2300 « Fax: 717-656-2681 « www.LancasterLabs.com

Sample Description:

HGR-021616-EB01 Grab Groundwater

Hanging Rock Phase II RCRA Investigation

Project Name: Dow Hanging Rock, OH

LL Sample # WW 8248061
LL Group # 1632669
Account # 11372

Collected: 02/16/2016 12:20 CH2M Hill, Inc.
PO Box 241329
Submitted: 02/18/2016 09:45 Denver CO 80224
Reported: 02/24/2016 13:09
HR-EB SDG#: DHR34-02EB
CAT Limit . of . Method. o Dilution
No. Analysis Name CAS Number Result Quantitation¥* Detection Limit Factor
GC/MS Volatiles SW-846 8260B 25mL ug/1 ug/1 ug/1
purge
02898 Acrylonitrile 107-13-1 5.0 U 5.0 1.0 1
02898 Benzene 71-43-2 0.5 U 0.5 0.1 1
02898 Bromoform 75-25-2 0.5 U 0.5 0.1 1
02898 Ethylbenzene 100-41-4 0.5 U 0.5 0.1 1
02898 Isopropylbenzene 98-82-8 0.5 U 0.5 0.1 1
02898 Methylene Chloride 75-09-2 0.5 U 0.5 0.2 1
02898 Naphthalene 91-20-3 0.5 U 0.5 0.1 1
02898 n-Propylbenzene 103-65-1 0.5 U 0.5 0.1 1
02898 Styrene 100-42-5 0.5 U 0.5 0.1 1
02898 Tetrachloroethene 127-18-4 0.5 U 0.5 0.1 1
02898 1,2,4-Trichlorobenzene 120-82-1 0.5 U 0.5 0.1 1
02898 Trichloroethene 79-01-6 0.5 U 0.5 0.1 1
02898 1,3,5-Trimethylbenzene 108-67-8 0.5 U 0.5 0.1 1
02898 m+p-Xylene 179601-23-1 0.5 U 0.5 0.1 1
02898 o-Xylene 95-47-6 0.5 U 0.5 0.1 1
General Sample Comments
All QC is compliant unless otherwise noted. Please refer to the Quality
Control Summary for overall QC performance data and associated samples.
Laboratory Sample Analysis Record
CAT Analysis Name Method Trial# Batch# Analysis Analyst Dilution
No. Date and Time Factor
02898 VOCs- 25ml Water by 8260B SW-846 8260B 25mL 1 C1l60532AA 02/22/2016 15:58 Kerri E Legerlotz 1
purge
01163 GC/MS VOA Water Prep SW-846 5030B 1 C1l60532AA 02/22/2016 15:58 Kerri E Legerlotz 1

*=This limit was used in the evaluation of the final result
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Lancaster Laboratories
Environmental

Analysis Report

2425 New Holland Pike, Lancaster, PA 17601 « 717-656-2300 « Fax: 717-656-2681 « www.LancasterLabs.com

Sample Description: MW09-GW-2535-021616 Grab Groundwater
Hanging Rock Phase II RCRA Investigation

Project Name: Dow Hanging Rock, OH
Collected: 02/16/2016 13:40 by DR

Submitted: 02/18/2016 09:45
Reported: 02/24/2016 13:09

HR-09 SDG#: DHR34-03

CH2M Hill, Inc.

PO Box 241329
Denver CO 80224

LL Sample # WW 8248062
LL Group # 1632669
Account # 11372

CAT Limit . of . Method. o Dilution
No. Analysis Name CAS Number Result Quantitation* Detection Limit Factor
GC/MS Volatiles SW-846 8260B 25mL ug/1 ug/1 ug/1
purge
02898 Acrylonitrile 107-13-1 5.0 U 5.0 1.0 1
02898 Benzene 71-43-2 0.5 U 0.5 0.1 1
02898 Bromoform 75-25-2 0.5 U 0.5 0.1 1
02898 Ethylbenzene 100-41-4 0.5 U 0.5 0.1 1
02898 Isopropylbenzene 98-82-8 0.5 U 0.5 0.1 1
02898 Methylene Chloride 75-09-2 0.5 U 0.5 0.2 1
02898 Naphthalene 91-20-3 0.5 U 0.5 0.1 1
02898 n-Propylbenzene 103-65-1 0.5 U 0.5 0.1 1
02898 Styrene 100-42-5 0.5 U 0.5 0.1 1
02898 Tetrachloroethene 127-18-4 0.5 U 0.5 0.1 1
02898 1,2,4-Trichlorobenzene 120-82-1 0.5 U 0.5 0.1 1
02898 Trichloroethene 79-01-6 0.1 J 0.5 0.1 1
02898 1,3,5-Trimethylbenzene 108-67-8 0.5 U 0.5 0.1 1
02898 m+p-Xylene 179601-23-1 0.5 U 0.5 0.1 1
02898 o-Xylene 95-47-6 0.5 U 0.5 0.1 1
General Sample Comments
All QC is compliant unless otherwise noted. Please refer to the Quality
Control Summary for overall QC performance data and associated samples.
Laboratory Sample Analysis Record
CAT Analysis Name Method Trial# Batch# Analysis Analyst Dilution
No. Date and Time Factor
02898 VOCs- 25ml Water by 8260B SW-846 8260B 25mL 1 C1l60532AA 02/22/2016 17:50 Kerri E Legerlotz 1
purge
01163 GC/MS VOA Water Prep SW-846 5030B 1 C1l60532AA 02/22/2016 17:50 Kerri E Legerlotz 1

*=This limit was used in the evaluation of the final result
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Lancaster Laboratories
Environmental

Analysis Report

2425 New Holland Pike, Lancaster, PA 17601 « 717-656-2300 « Fax: 717-656-2681 « www.LancasterLabs.com

Sample Description: HGR-021616-FD01 Grab Groundwater

Hanging Rock Phase II RCRA Investigation

Project Name: Dow Hanging Rock, OH
Collected: 02/16/2016 13:45 by DR

Submitted: 02/18/2016 09:45
Reported: 02/24/2016 13:09

HR-FD SDG#: DHR34-04FD

CH2M Hill, Inc.

PO Box 241329
Denver CO 80224

LL Sample # WW 8248063
LL Group # 1632669
Account # 11372

CAT Limit . of . Method. o Dilution
No. Analysis Name CAS Number Result Quantitation* Detection Limit Factor
GC/MS Volatiles SW-846 8260B 25mL ug/1 ug/1 ug/1
purge
02898 Acrylonitrile 107-13-1 5.0 U 5.0 1.0 1
02898 Benzene 71-43-2 0.5 U 0.5 0.1 1
02898 Bromoform 75-25-2 0.5 U 0.5 0.1 1
02898 Ethylbenzene 100-41-4 0.5 U 0.5 0.1 1
02898 Isopropylbenzene 98-82-8 0.5 U 0.5 0.1 1
02898 Methylene Chloride 75-09-2 0.5 U 0.5 0.2 1
02898 Naphthalene 91-20-3 0.5 U 0.5 0.1 1
02898 n-Propylbenzene 103-65-1 0.5 U 0.5 0.1 1
02898 Styrene 100-42-5 0.5 U 0.5 0.1 1
02898 Tetrachloroethene 127-18-4 0.5 U 0.5 0.1 1
02898 1,2,4-Trichlorobenzene 120-82-1 0.5 U 0.5 0.1 1
02898 Trichloroethene 79-01-6 0.1 J 0.5 0.1 1
02898 1,3,5-Trimethylbenzene 108-67-8 0.5 U 0.5 0.1 1
02898 m+p-Xylene 179601-23-1 0.5 U 0.5 0.1 1
02898 o-Xylene 95-47-6 0.5 U 0.5 0.1 1
General Sample Comments
All QC is compliant unless otherwise noted. Please refer to the Quality
Control Summary for overall QC performance data and associated samples.
Laboratory Sample Analysis Record
CAT Analysis Name Method Trial# Batch# Analysis Analyst Dilution
No. Date and Time Factor
02898 VOCs- 25ml Water by 8260B SW-846 8260B 25mL 1 C1l60532AA 02/22/2016 18:12 Kerri E Legerlotz 1
purge
01163 GC/MS VOA Water Prep SW-846 5030B 1 C1l60532AA 02/22/2016 18:12 Kerri E Legerlotz 1

*=This limit was used in the evaluation of the final result
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Lancaster Laboratories
Environmental

Analysis Report

2425 New Holland Pike, Lancaster, PA 17601 « 717-656-2300 « Fax: 717-656-2681 « www.LancasterLabs.com

Sample Description: MW08-GW-2636-021616 Grab Groundwater
Hanging Rock Phase II RCRA Investigation

LL Sample # WW 8248064
LL Group # 1632669

Account # 11372
Project Name: Dow Hanging Rock, OH
Collected: 02/16/2016 14:55 by DR CH2M Hill, Inc.

PO Box 241329
Submitted: 02/18/2016 09:45 Denver CO 80224
Reported: 02/24/2016 13:09
HR-08 SDG#: DHR34-05
CAT . Limit . of . . Method. o Dilution
No. Analysis Name CAS Number Result Quantitation Detection Limit Factor
GC/MS Volatiles SW-846 8260B 25mL ug/1 ug/1 ug/1
purge
02898 Acrylonitrile 107-13-1 5.0 U 5.0 1.0 1
02898 Benzene 71-43-2 0.2 J 0.5 0.1 1
02898 Bromoform 75-25-2 0.7 0.5 0.1 1
02898 Ethylbenzene 100-41-4 0.5 U 0.5 0.1 1
02898 Isopropylbenzene 98-82-8 0.5 o) 0.5 0.1 1
02898 Methylene Chloride 75-09-2 0.5 U 0.5 0.2 1
02898 Naphthalene 91-20-3 0.5 U 0.5 0.1 1
02898 n-Propylbenzene 103-65-1 0.5 U 0.5 0.1 1
02898 Styrene 100-42-5 0.5 U 0.5 0.1 1
02898 Tetrachloroethene 127-18-4 120 E 0.5 0.1 1
02898 1,2,4-Trichlorobenzene 120-82-1 0.5 U 0.5 0.1 1
02898 Trichloroethene 79-01-6 14 0.5 0.1 1
02898 1,3,5-Trimethylbenzene 108-67-8 0.5 U 0.5 0.1 1
02898 m+p-Xylene 179601-23-1 0.5 U 0.5 0.1 1
02898 o-Xylene 95-47-6 0.5 U 0.5 0.1 1
Trial ID: DL
02898 Acrylonitrile 107-13-1 100 U 100 20 20
02898 Benzene 71-43-2 10 U 10 2.0 20
02898 Bromoform 75-25-2 10 U 10 2.0 20
02898 Ethylbenzene 100-41-4 10 U 10 2.0 20
02898 Isopropylbenzene 98-82-8 10 U 10 2.0 20
02898 Methylene Chloride 75-09-2 10 U 10 4.0 20
02898 Naphthalene 91-20-3 10 U 10 2.0 20
02898 n-Propylbenzene 103-65-1 10 U 10 2.0 20
02898 Styrene 100-42-5 10 U 10 2.0 20
02898 Tetrachloroethene 127-18-4 90 10 2.0 20
02898 1,2,4-Trichlorobenzene 120-82-1 10 U 10 2.0 20
02898 Trichloroethene 79-01-6 10 10 2.0 20
02898 1,3,5-Trimethylbenzene 108-67-8 10 U 10 2.0 20
02898 m+p-Xylene 179601-23-1 10 U 10 2.0 20
02898 o-Xylene 95-47-6 10 U 10 2.0 20
General Sample Comments
All QC is compliant unless otherwise noted. Please refer to the Quality
Control Summary for overall QC performance data and associated samples.
Laboratory Sample Analysis Record
CAT Analysis Name Method Trial# Batch# Analysis Analyst Dilution
No. Date and Time Factor
02898 VOCs- 25ml Water by 8260B SW-846 8260B 25mL 1 Cl60532AA 02/22/2016 18:35 Kerri E Legerlotz 1
purge
02898 VOCs- 25ml Water by 8260B SW-846 8260B 25mL 2-DL Cl160532AA 02/22/2016 18:57 Kerri E Legerlotz 20
purge

01163 GC/MS VOA Water Prep SW-846 5030B 1 C1l60532AA 02/22/2016 18:35 Kerri E Legerlotz 1
01163 GC/MS VOA Water Prep SW-846 5030B 2 C1l60532AA 02/22/2016 18:57 Kerri E Legerlotz 20

*=This limit was used in the evaluation of the final result
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Lancaster Laboratories

Environmental

Analysis Report

2425 New Holland Pike, Lancaster, PA 17601 « 717-656-2300 « Fax: 717-656-2681 « www.LancasterLabs.com

Sample Description:

HGR-021616-TB01 Water

Hanging Rock Phase II RCRA Investigation

Project Name: Dow Hanging Rock, OH

Collected: 02/16/2016

CH2M Hill, Inc.
PO Box 241329

LL Sample # WW 8248065
LL Group # 1632669
Account # 11372

Submitted: 02/18/2016 09:45 Denver CO 80224
Reported: 02/24/2016 13:09
HR-TB SDG#: DHR34-06TB
CAT . Limit . of . . Method. o Dilution
No. Analysis Name CAS Number Result Quantitation Detection Limit Factor
GC/MS Volatiles SW-846 8260B 25mL ug/1 ug/1 ug/1
purge
02898 Acrylonitrile 107-13-1 5.0 U 5.0 1.0 1
02898 Benzene 71-43-2 0.5 U 0.5 0.1 1
02898 Bromoform 75-25-2 0.5 U 0.5 0.1 1
02898 Ethylbenzene 100-41-4 0.5 U 0.5 0.1 1
02898 Isopropylbenzene 98-82-8 0.5 U 0.5 0.1 1
02898 Methylene Chloride 75-09-2 0.5 U 0.5 0.2 1
02898 Naphthalene 91-20-3 0.5 U 0.5 0.1 1
02898 n-Propylbenzene 103-65-1 0.5 U 0.5 0.1 1
02898 Styrene 100-42-5 0.5 U 0.5 0.1 1
02898 Tetrachloroethene 127-18-4 0.5 U 0.5 0.1 1
02898 1,2,4-Trichlorobenzene 120-82-1 0.5 U 0.5 0.1 1
02898 Trichloroethene 79-01-6 0.5 U 0.5 0.1 1
02898 1,3,5-Trimethylbenzene 108-67-8 0.5 U 0.5 0.1 1
02898 m+p-Xylene 179601-23-1 0.5 U 0.5 0.1 1
02898 o-Xylene 95-47-6 0.5 U 0.5 0.1 1
General Sample Comments
All QC is compliant unless otherwise noted. Please refer to the Quality
Control Summary for overall QC performance data and associated samples.
Laboratory Sample Analysis Record
CAT Analysis Name Method Trial# Batch# Analysis Analyst Dilution
No. Date and Time Factor
02898 VOCs- 25ml Water by 8260B SW-846 8260B 25mL 1 C1l60532AA 02/22/2016 16:20 Kerri E Legerlotz 1
purge
01163 GC/MS VOA Water Prep SW-846 5030B 1 C1l60532AA 02/22/2016 16:20 Kerri E Legerlotz 1

*=This limit was used in the evaluation of the final result

DHR34 Page 16 of 60
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= Analysis Report

2425 New Holland Pike, Lancaster, PA 17601 « 717-656-2300 « Fax: 717-656-2681 « www.LancasterLabs.com

Quality Control Summary

Client Name: CH2M Hill, Inc. Group Number: 1632669
Reported: 02/24/2016 13:09

Matrix QC may not be reported if insufficient sample or site-specific QC samples were not submitted. In these
situations, to demonstrate precision and accuracy at a batch level, a LCS/LCSD was performed, unless otherwise specified
in the method.

All Inorganic Initial Calibration and Continuing Calibration Blanks met acceptable method criteria unless otherwise noted
on the Analysis Report.

Method Blank

Analysis Name Result LOQ** MDL

ug/1 ug/1 ug/1
Batch number: Cl60532AA Sample number(s): 8248058-8248065
Acrylonitrile 5.0 U 5.0 1.0
Benzene 0.5 U 0.5 0.1
Bromoform 0.5 U 0.5 0.1
Ethylbenzene 0.5 U 0.5 0.1
Isopropylbenzene 0.5 o) 0.5 0.1
Methylene Chloride 0.5 U 0.5 0.2
Naphthalene 0.5 U 0.5 0.1
n-Propylbenzene 0.5 U 0.5 0.1
Styrene 0.5 U 0.5 0.1
Tetrachloroethene 0.5 U 0.5 0.1
1,2,4-Trichlorobenzene 0.5 o) 0.5 0.1
Trichloroethene 0.5 o) 0.5 0.1
1,3,5-Trimethylbenzene 0.5 U 0.5 0.1
m+p-Xylene 0.5 o) 0.5 0.1
o-Xylene 0.5 o) 0.5 0.1

LCS/LCSD
Analysis Name LCS Spike LCS LCSD Spike LCSD LCS LCSD LCS/LCSD RPD RPD
Added Conc Added Conc %REC %REC Limits Max
ug/1 ug/1 ug/1 ug/1

Batch number: Cl160532AA Sample number(s): 8248058-8248065
Acrylonitrile 25 26.36 105 68-135
Benzene 5.00 4.91 98 80-120
Bromoform 5.00 4.70 94 62-128
Ethylbenzene 5.00 5.06 101 80-120
Isopropylbenzene 5.00 5.20 104 80-120
Methylene Chloride 5.00 4.92 98 80-120
Naphthalene 5.00 5.13 103 58-125
n-Propylbenzene 5.00 5.15 103 79-120
Styrene 5.00 5.42 108 80-122
Tetrachloroethene 5.00 4.93 99 80-120
1,2,4-Trichlorobenzene 5.00 4.75 95 67-120
Trichloroethene 5.00 5.20 104 80-120
1,3,5-Trimethylbenzene 5.00 5.26 105 80-120
m+p-Xylene 10 10.45 104 80-120
o-Xylene 5.00 5.06 101 80-120

*- QOutside of specification

**_Thislimit was used in the evaluation of the final result for the blank

(1) The result for one or both determinations was less than five times the LOQ.

(2) The unspiked result was more than four times the spike added.

PH##H 1s indicative of a Background or Unspiked sample that is batch matrix QC and was not performed using a sample from this submission group.

DHR34 Page 17 of 60
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Lancaster Laboratories
Environmental

Analysis Report

2425 New Holland Pike, Lancaster, PA 17601 « 717-656-2300 « Fax: 717-656-2681 « www.LancasterLabs.com

Quality Control Summary

Client Name: CH2M Hill, Inc. Group Number: 1632669
Reported: 02/24/2016 13:09
MS/MSD

Unspiked (UNSPK) = the sample used in conjunction with the matrix spike
Analysis Name Unspiked MS Spike MS MSD Spike MSD MS MSD MS/MSD RPD RPD

Conc Added Conc Added Conc %Rec %Rec Limits Max

ug/1 ug/1 ug/1 ug/1 ug/1
Batch number: C160532AA Sample number (s): 8248058-8248065 UNSPK: 8248058
Acrylonitrile 5.0 U 25 30.76 25 31.55 123 126 68-135 3 30
Benzene 0.5 U 5.00 5.29 5.00 5.08 106 102 80-120 4 30
Bromoform 0.5 U 5.00 5.70 5.00 5.49 114 110 62-128 4 30
Ethylbenzene 0.5 U 5.00 5.78 5.00 5.77 116 115 80-120 0 30
Isopropylbenzene 0.5 U 5.00 6.06 5.00 6.01 121+* 120 80-120 1 30
Methylene Chloride 0.5 U 5.00 5.02 5.00 4.84 100 97 80-120 3 30
Naphthalene 0.5 U 5.00 6.33 5.00 6.34 127* 127* 58-125 0 30
n-Propylbenzene 0.5 U 5.00 5.90 5.00 5.93 118 119 79-120 1 30
Styrene 0.5 U 5.00 6.47 5.00 6.38 129%* 128%* 80-122 2 30
Tetrachloroethene 1.30 5.00 6.87 5.00 6.72 111 108 80-120 2 30
1,2,4-Trichlorobenzene 0.5 U 5.00 5.59 5.00 5.60 112 112 67-120 0 30
Trichloroethene 0.563 5.00 6.51 5.00 6.26 119 114 80-120 4 30
1,3,5-Trimethylbenzene 0.5 U 5.00 6.05 5.00 6.09 121%* 122%* 80-120 1 30
m+p-Xylene 0.5 U 10 12.03 10 11.96 120 120 80-120 1 30
o-Xylene 0.5 U 5.00 5.85 5.00 5.80 117 116 80-120 1 30

Surrogate Quality Control

Surrogate recoveries which are outside of the QC window are confirmed
unless attributed to dilution or otherwise noted on the Analysis Report.

Analysis Name: VOCs- 25ml Water by 8260B
Batch number: Cl160532AA

Dibromofluoromethane 1,2-Dichloroethane-d4 Toluene-d8 4-Bromofluorobenzene
8248058 107 106 92 91
8248059 103 103 96 96
8248060 102 104 96 96
8248061 107 107 92 90
8248062 105 105 94 92
8248063 107 107 93 91
8248064 106 108 94 90
8248064DL 106 105 94 90
8248065 106 106 93 91
Blank 105 106 93 92
LCS 103 105 96 96
MS 103 103 96 96
MSD 102 104 96 96
Limits: 77-114 74-113 77-110 78-110

*- QOutside of specification

**_Thislimit was used in the evaluation of the final result for the blank

(1) The result for one or both determinations was less than five times the LOQ.
(2) The unspiked result was more than four times the spike added.

PH##H 1s indicative of a Background or Unspiked sample that is batch matrix QC and was not performed using a sample from this submission group.

DHR34 Page 18 of 60
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For Eurofins Lancaster Laboratories Environmental use only

STNCES

. -
Acct. # __\\% JeA Group # l (% 2 (K Sefmple#

COCH# o417

Analysis Requested fFor Lab Use Only

i Client Information Matrix
Client: , Acct. # I;_gl Preservation Codes FSC: —
QHZ, M Ll scre:_/ .5 L//é?
iProlect Name/#: (i1 PN (05 A |Qq OLFI PWSID #: I:] g 8 Preservation Codes
Honoyng Kecke Phise I PeRA Inveshisih 2|8 € HeHOI  T=Thiosulfate
iProlecL anager: P.O. #: g S B m N=HNO, B=NaOH
Gehel Gorand 314-59G 341y siool |8 $=H,S0,  0=Other
sampler: Quote #: g £ Remarks
: < j ® W =
DC < [Zob&rh 2 @ £
[IState where samples yvere collected: For Compliance: o Q E 8
Oh}() Yes [1 No [] = £ Z 5
o
Collected - [ R T B I
Sample Identification 13 £ = £ |28 I
Date | Time |G [Ola| = |62 >
MWIQ- G 3434 PNl i fie] 1SS |~ s 317
MW@ (- aY3e- QAL s il 1SS v v 3 |~ Pctn_spike
MWl - G- AY38 - A NolleMs D 2 )it il 1SS | v 517 motn jm Le cluplcafe
HOR - $AgIG1l - CBY) Akl 1320 17 v A1 (qam Blank
W (w2535 - B2l Al i | 1306 o v 3 | ‘
ML - (216 I- T DY) Wil 13YS | v v 3 1l Liolel diplingts
WS - (ol 3L <b§<‘1utu Al 14ss | v v b3 IV ,
Bop- Jatlll- TR wllm,@ — |V v Al fm{o blewnle
Turnaround ik (TAT) Requested (please circle) lequshed by Date Time Received by Date Time
Standard Rush | 22 A /7/n7//d/wﬂ L //Z/ Wy /»Z ‘//
(Rush TAT is subject to laboratory approval and surcharge.) - Hehnquﬁ;h> [ bé\é \ (Date / Time Received bﬁ\\\ Date Time
Rl "A . 2)’7“U 0830 .
Date results are needed: IRelinguished By~ * Date Time Received by . Date Time
EE.mai; address: )20{(' I8 l . &(‘aﬂ(/ é) C H Zm O [Relinquished by Date Time Received by Date Time
Data Package Options (circle if required) \
Type | (EPA Level 3 [Relinquished by Date - Time Received by Date Time
Equivalent/non-CLP) Type VI (Raw Data Only) M 41}6{ @/)8’/}5 ]
i 5 EDD Required? Yes No Relinquished by Commercial Carrier:
Type Il (Reduced non-CLP) TX TRRP-13 If yes, format; UPS FedEx Other
NYSDEC Category A or B MA MCP CT RCP Site-Specific QC (MS/MSD/Dup)? er No Temperature upon receipt O~ > °C
(If yes, indicate QC sample and submit triplicate sample volume.)
Eurofins Lancaster Laboratories Environmental, LLC ¢ 2425 New Holland Pike, Lancaster, PA 17601 » 717-656-2300
7044 0615

The white copy should accompany samples to Eurofins @Hﬁt@4a®ag@sﬁgvbh@@ntal‘ The yellow copy should be retained by the client.
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¥ eurofins | Sample Administration Doc Log ID: 136753
Lancaster Laboratories Receipt Dccumentation Log

| Environmental Group Number(s):

Client: CH2M
(5266
Delivery and Receipt Information
Delivery Method: Fed Ex Arrival Timestamp: 02/18/2016 _9:45
Number of Packages: 1 Number of Projects: 1
State/Province of Origin: OH
Arrival Condition Summary
Shipping Container Sealed: Yes - Sample IDs on COC match Containers: Yes
Custody Seal Present; Yes Sample Date/Times match COC: Yes
Custody Seal Intact: Yes VOA Vial Headspace = 6mm: No
Samples Chilled: Yes Total Trip Blank Qty: 2
Paperwork Enclosed: Yes Trip Blank Type: HCL
Samples Intact: Yes Air Quality Samples Present: No
Missing Samples: No
Extra Samples: Yes
Discrepancy in Container Qty on COC: No
Unpacked by Krista Abel (3058) at 11:47 on 02/18/2016
Samples Chilled Details
Thermometer Types: DT = Digital (Temp. Bottle) IR = Infrared (Surface Temp) All Temperatures in °C.
Cooler# Thermometer 1D Corrected Temp Therm. Type lce Type Ice Present? ice Container Elevated Temp?
1 DT146 0.5 DT Wet Y Bagged N
: Extra Sample Details
Sample 1D on Label Number of Extra Containers Date on Labe : Comments
TB 2 1/26/2016 --
Page 1 of 1 2428 New Holland Pike T | 717-656-2300
e P F | 717-656-2681
BHR?M pplé@%?@z%f 60 www.LancasterLabs.com
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Lancaster Laboratories
Environmental

Explanation of Symbols and Abbreviations

The following defines common symbols and abbreviations used in reporting technical data:

RL Reporting Limit BMQL Below Minimum Quantitation Level
N.D. none detected MPN Most Probable Number
TNTC Too Numerous To Count CP Units cobalt-chloroplatinate units
U International Units NTU nephelometric turbidity units
umhos/cm micromhos/cm ng nanogram(s)
C degrees Celsius F degrees Fahrenheit
meq milliequivalents Ib. pound(s)
g gram(s) kg kilogram(s)
Mg microgram(s) mg milligram(s)
mL milliliter(s) L liter(s)
m3 cubic meter(s) pL microliter(s)
pg/L picogram/liter

< less than
> greater than

ppm parts per million - One ppm is equivalent to one milligram per kilogram (mg/kg) or one gram per million grams. For
aqueous liquids, ppm is usually taken to be equivalent to milligrams per liter (mg/l), because one liter of water has a weight
very close to a kilogram. For gases or vapors, one ppm is equivalent to one microliter per liter of gas.

ppb parts per billion

Dry weight
basis

Results printed under this heading have been adjusted for moisture content. This increases the analyte weight
concentration to approximate the value present in a similar sample without moisture. All other results are reported on an
as-received basis.

Laboratory Data Qualifiers:

B - Analyte detected in the blank

C - Result confirmed by reanalysis

E - Concentration exceeds the calibration range

J (or G, |, X) - estimated value > the Method Detection Limit (MDL or DL) and < the Limit of Quantitation (LOQ or RL)

P - Concentration difference between the primary and confirmation column >40%. The lower result is reported.

U - Analyte was not detected at the value indicated

V - Concentration difference between the primary and confirmation column >100%. The reporting limit is raised due to this disparity
and evident interference...

Additional Organic and Inorganic CLP qualifiers may be used with Form 1 reports as defined by the CLP methods.
Quialifiers specific to Dioxin/Furans and PCB Congeners are detailed on the individual Analysis Report.

Analytical test results meet all requirements of the associated regulatory program (i.e., NELAC (TNI), DoD, and ISO 17025) unless
otherwise noted under the individual analysis.

Measurement uncertainty values, as applicable, are available upon request.

Tests results relate only to the sample tested. Clients should be aware that a critical step in a chemical or microbiological analysis is the
collection of the sample. Unless the sample analyzed is truly representative of the bulk of material involved, the test results will be
meaningless. If you have questions regarding the proper techniques of collecting samples, please contact us. We cannot be held
responsible for sample integrity, however, unless sampling has been performed by a member of our staff.

This report shall not be reproduced except in full, without the written approval of the laboratory.

Times are local to the area of activity. Parameters listed in the 40 CFR Part 136 Table Il as “analyze immediately” are not performed within
15 minutes.

WARRANTY AND LIMITS OF LIABILITY - In accepting analytical work, we warrant the accuracy of test results for the sample as submitted.
THE FOREGOING EXPRESS WARRANTY IS EXCLUSIVE AND IS GIVEN IN LIEU OF ALL OTHER WARRANTIES, EXPRESSED OR
IMPLIED. WE DISCLAIM ANY OTHER WARRANTIES, EXPRESSED OR IMPLIED, INCLUDING A WARRANTY OF FITNESS FOR
PARTICULAR PURPOSE AND WARRANTY OF MERCHANTABILITY. IN NO EVENT SHALL EUROFINS LANCASTER LABORATORIES
ENVIRONMENTAL, LLC BE LIABLE FOR INDIRECT, SPECIAL, CONSEQUENTIAL, OR INCIDENTAL DAMAGES INCLUDING, BUT NOT
LIMITED TO, DAMAGES FOR LOSS OF PROFIT OR GOODWILL REGARDLESS OF (A) THE NEGLIGENCE (EITHER SOLE OR
CONCURRENT) OF EUROFINS LANCASTER LABORATORIES ENVIRONMENTAL AND (B) WHETHER EUROFINS LANCASTER
LABORATORIES ENVIRONMENTAL HAS BEEN INFORMED OF THE POSSIBILITY OF SUCH DAMAGES. We accept no legal
responsibility for the purposes for which the client uses the test results. No purchase order or other order for work shall be accepted by
Eurofins Lancaster Laboratories Environmental which includes any conditions that vary from the Standard Terms and Conditions, and
Eurofins Lancaster Laboratories Environmental hereby objects to any conflicting terms contained in any acceptance or order submitted by
client.

DHR34 1 of 60
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Lancaster Laboratories
Environmental

Case Narrative/Conformance Summary

CLIENT: CH2M Hill, Inc.

SDG: DHR34
GC/MS Volatiles
Fraction: Volatiles by GC/MS

Matrix

Sample # Client ID Liquid _Solid _DF Comments
8248058 MW10-GW-2434-021616 X 1 Unspiked
8248059 MW10-GW-2434-021616MS X 1 Matrix Spike
8248060 MW10-GW-2434-021616MSD X 1 Matrix Spike Duplicate
8248061 HGR-021616-EBO1 X 1 Equipment Blank
8248062 MWO09-GW-2535-021616 X 1
8248063 HGR-021616-FDO01 X 1 Field Duplicate Sample
8248064 MWO08-GW-2636-021616 X 20; 1
8248065 HGR-021616-TBO1 X 1 Trip Blank

See QC Reference List for Associated Batch QC Samples

SAMPLE RECEIPT:

Samples were received in good condition and within temperature requirements.

HOLDING TIME:

All holding times were met.

PREPARATION/EXTRACTION/DIGESTION:

No problems were encountered.

CALIBRATION/STANDARDIZATION:

All criteria were met.

QUALITY CONTROL AND NONCONFORMANCE SUMMARY:

MS/MSD

Please note that US EPA Methods for organic compounds do not require action by the
laboratory based on out-of-specification MS/MSD results.

Batch#: C160532AA (Sample number (s): 8248058-8248065, UNSPK: 8248058)
The recovery(ies) for the following analyte(s) in the MS is outside the acceptance

window: Isopropylbenzene

The recovery(ies) for the following analyte(s) in the MS and MSD is outside the

acceptance window: 1,3,5-Trimethylbenzene, Naphthalene, Styrene

2/26/2016 10:35:40 AM Page 1 of 2
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Case Narrative/Conformance Summary

CLIENT: CH2M Hill, Inc.
SDG: DHR34

GC/MS Volatiles
Fraction: Volatiles by GC/MS

Refer to the QC Summary forms for more information.

SAMPLE ANALYSIS:

No problems were encountered with the analysis of the samples.

Abbreviation Key
UNSPK = Unspiked (for MS/MSD) LOQ = Limit of Quantitation
+MS = Matrix Spike MDL = Method Detection Limit
MSD = Matrix Spike Duplicate ND = Not Detected
BKG = Background (for Duplicate) J = Estimated Value
D = Duplicate (DUP) E= out of calibration range
LCS = Lab Control Sample RE = Repreparation/Reanalysis
LCSD = Lab Control Sample Duplicate * = Out of Specification
2/26/2016 10:35:40 AM Page 2 of 2
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Quality Control and Calibration Summary
Forms
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A Quality Control Reference List

GC/MS Volatiles

Lancaster Laboratories
Environmental

CLIENT: CH2M Hill, Inc.

SDG: DHR34
Fraction: Volatiles by GC/MS

Analysis Batch Number Sample Number Analysis Date

VOCs- 25ml Water by 8260B C160532AA VBLKC52 02/22/2016 09:53:00
LCSC52 02/22/2016 09:31:00
8248058 UNSPK 02/22/2016 16:43:00
8248059 MS 02/22/2016 17:05:00
8248060 MSD 02/22/2016 17:28:00
8248061 02/22/2016 15:58:00
8248062 02/22/2016 17:50:00
8248063 02/22/2016 18:12:00
8248064 02/22/2016 18:35:00
8248064DL 02/22/2016 18:57:00
8248065 02/22/2016 16:20:00

2/26/2016 10:34:42 AM Page 1 of 1

DHR34 Page 27 of 60



<& eurofins

Fraction: Volatiles by GC/MS

Lancaster Laboratories
Environmental

Quality Control Summary
Method Blank
GC/MS Volatiles
SDG: DHR34

Matrix: LIQUID

C160532AA / VBLKC52

Analyte Analysis Date Blank Results Units MDL LOQ
Methylene Chloride 02/22/16 N.D. ug/l 0.2 0.5
Acrylonitrile 02/22/16 N.D. ug/l 1.0 5.0
Benzene 02/22/16 N.D. ug/l 0.1 0.5
Trichloroethene 02/22/16 N.D. ug/1 0.1 0.5
Tetrachloroethene 02/22/16 N.D. ug/1 0.1 0.5
Ethylbenzene 02/22/16 N.D. ug/1 0.1 0.5
m+p-Xylene 02/22/16 N.D. ug/1 0.1 0.5
0-Xylene 02/22/16 N.D. ug/1 0.1 0.5
Styrene 02/22/16 N.D. ug/1 0.1 0.5
Bromoform 02/22/16 N.D. ug/l 0.1 0.5
Isopropylbenzene 02/22/16 N.D. ug/1 0.1 0.5
n-Propylbenzene 02/22/16 N.D. ug/1 0.1 0.5
1,3,5-Trimethylbenzene 02/22/16 N.D. ug/l 0.1 0.5
1,2,4-Trichlorobenzene 02/22/16 N.D. ug/l 0.1 0.5
Naphthalene 02/22/16 N.D. ug/l 0.1 0.5
2/26/2016 10:33:51 AM Page 1 of 1
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Fraction: Volatiles by GC/MS

Quality Control Summary

Surrogates

GC/MS Volatiles
SDG: DHR34
Matrix: LIQUID

C160532AA 1,2-Dichloroethane-d4 4-Bromofluorobenzene Dibromofluoromethane Toluene-d8
Spike Spike Spike Spike
Added 10 ug/l Added 10 ug/l Added 10 ug/l Added 10 ug/l
% % % %
Sample Recovery Limits Recovery Limits Recovery Limits Recovery Limits
VBLKC52 106 74 -113 92 78 - 110 105 77-114 93 77 - 110
LCSC52 105 74 -113 96 78 - 110 103 77-114 96 77 - 110
8248058 106 74 -113 91 78 - 110 107 77-114 92 77 - 110
UNSPK
8248059 MS 103 74 -113 96 78 - 110 103 77-114 96 77 - 110
8248060 MSD 104 74 -113 96 78 - 110 102 77-114 96 77 - 110
8248061 107 74 -113 90 78 - 110 107 77-114 92 77 - 110
8248062 105 74 -113 92 78 - 110 105 77-114 94 77 - 110
8248063 107 74 -113 91 78 - 110 107 77-114 93 77 - 110
8248064 108 74 - 113 90 78 - 110 106 77-114 94 77 - 110
8248064DL 105 74 -113 90 78 - 110 106 77-114 94 77 - 110
8248065 106 74 -113 91 78 - 110 106 77-114 93 77 - 110
2/26/2016 10:34:26 AM Page 1 of 1
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GC/MS Volatiles

Fraction: Volatiles by GC/MS

Lancaster Laboratories
Environmental

Quality Control Summary
Matrix Spike/Matrix Spike Duplicate

SDG: DHR34

Matrix: LIQUID

UNSPK: 8248058

Batch: C160532AA (Sample number(s): 8248058-8248065 )

MS: 8248059 Spike Unspiked MS MSD

MSD: 8248060 Added Conc Conc Conc MS MSD | %Rec % RPD
Analyte ug/1 ug/1 ug/l ug/l J%Rec | %Rec | Limits | %RPD | Limits
Methylene Chloride 5.00 N.D. 5.02 4.84 100 97 80-120 3 30
Acrylonitrile 25 N.D. 30.76 31.55 123 126 68-135 3 30
Benzene 5.00 N.D. 5.29 5.08 106 102 80-120 4 30
Trichloroethene 5.00 0.563 6.51 6.26 119 114 80-120 4 30
Tetrachloroethene 5.00 1.30 6.87 6.72 111 108 80-120 2 30
Ethylbenzene 5.00 N.D. 5.78 5.77 116 115 80-120 0 30
m+p-Xylene 10 N.D. 12.03 11.96 120 120 80-120 1 30
o-Xylene 5.00 N.D. 5.85 5.80 117 116 80-120 1 30
Styrene 5.00 N.D. 6.47 6.38 129 * | 128 * | 80-122 2 30
Bromoform 5.00 N.D. 5.70 5.49 114 110 62-128 4 30
Isopropylbenzene 5.00 N.D. 6.06 6.01 121 * 120 80-120 1 30
n-Propylbenzene 5.00 N.D. 5.90 5.93 118 119 79-120 1 30
1,3,5-Trimethylbenzene 5.00 N.D. 6.05 6.09 121 * | 122 * | 80-120 1 30
1,2,4-Trichlorobenzene 5.00 N.D. 5.59 5.60 112 112 67-120 0 30
Naphthalene 5.00 N.D. 6.33 6.34 127 * | 127 * | 58-125 0 30
Comments:

(2) The unspiked sample result is greater than four times the spike added.

* = Out of Specification

Results are being reported on an as received basis.

2/26/2016 10:34:16 AM Page 1 of 1
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GC/MS Volatiles

Fraction: Volatiles by GC/MS

Lancaster Laboratories
Environmental

SDG: DHR34
Matrix: LIQUID

Quality Control Summary
Laboratory Control Standard (LCS)
Laboratory Control Standard Duplicate(LCSD)

LCS: LCSC52 Batch: C160532AA (Sample number(s): 8248058-8248065 )
Spike LCS LCSD

Added Conc Conc LCS LCSD | %Rec % RPD
Analyte ug/l ug/l ug/l J%Rec | %Rec | Limits | %RPD | Limits
Methylene Chloride 5.00 4.92 NA 98 NA 80-120 NA NA
Acrylonitrile 25 26.36 NA 105 NA 68-135 NA NA
Benzene 5.00 491 NA 98 NA 80-120 NA NA
Trichloroethene 5.00 5.20 NA 104 NA 80-120 NA NA
Tetrachloroethene 5.00 493 NA 99 NA 80-120 NA NA
Ethylbenzene 5.00 5.06 NA 101 NA 80-120 NA NA
m+p-Xylene 10 10.45 NA 104 NA 80-120 NA NA
0-Xylene 5.00 5.06 NA 101 NA 80-120 NA NA
Styrene 5.00 5.42 NA 108 NA 80-122 NA NA
Bromoform 5.00 4.70 NA 94 NA 62-128 NA NA
Isopropylbenzene 5.00 5.20 NA 104 NA 80-120 NA NA
n-Propylbenzene 5.00 5.15 NA 103 NA 79-120 NA NA
1,3,5-Trimethylbenzene 5.00 5.26 NA 105 NA 80-120 NA NA
1,2,4-Trichlorobenzene 5.00 4.75 NA 95 NA 67-120 NA NA
Naphthalene 5.00 5.13 NA 103 NA 58-125 NA NA
2/26/2016 10:34:05 AM Page 1 of 1
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5A
VOLATILE ORGANIC INSTRUMENT PERFORMANCE CHECK
BROMOFLUOROBENZENE (BEB)

Lab Name: Lancaster Laboratories Contract:

Lab Code: LANCAS Case No.: SAS No.: SDG No.:_DHR34_
Lab File ID: «c¢n25t01.d BFB Injection Date: 11/25/15
Instrument ID: HP10193 BFB Injection Time: 11:06

Matrix: (soil/water) WATER Level: (low/med) LOW Column: (pack/cap) CAP

% RELATIVE \

\ \
m/e | ION ABUNDANCE CRITERIA \ ABUNDANCE \
\ \ \
50 | 15.0 - 40.0% of mass 95 |21.34
75 | 30.0 - 60.0% of mass 95 [52.59
95 | Base peak, 100% relative abundance [100.00
96 | 5.0 - 9.0% of mass 95 | 7.02
173 | Less than 2.0% of mass 174 | 0.73 ( 0.92)1]
174 | Greater than 50.0% of mass 95 |79.21
175 | 5.0 - 9.0% of mass 174 | 5.89 ( 7.44)1|
176 | Greater than 95.0%, but less than 101.0% of mass 174 |77.12 (97.36)1]
177 | 5.0 — 9.0% of mass 176 | 5.51 ( 7.15)2]
\ \

[) [)

1-Value is % mass 174 2-Value is % mass 176

THIS CHECK APPLIES TO THE FOLLOWING SAMPLES, MS, MSD, BLANKS, AND STANDARDS:

\ LAB \ LAB \ DATE \ TIME \
\ SAMPLE ID \ FILE ID | ANALYZED | ANALYZED |
\ \ \ \ \

01] VSTD25 | cn25i01.d | 11/25/15 | 12:03

02| VSTD10 | cn25i02.d | 11/25/15 | 12:25

03] VSTD5 | cn25i03.d | 11/25/15 | 12:47

04| VSTD2 | cn25i04.d | 11/25/15 | 13:10

05| VSTD1 | cn25i05.d | 11/25/15 | 13:36

06| VSTD.5 | cn25i06.d | 11/25/15 | 13:58

07] VSTD.2 | cn25i07.d | 11/25/15 | 14:21

08| MDLO.1 - MDLO.1 | cn25m01.d | 11/25/15 | 14:43

09| MDLO.4 - MDLO.4 | cn25m02.d | 11/25/15 | 15:05

10| LCscoO1 | cn25101la.d | 11/25/15 | 15:51

11] LCsCO07 | cn25101.d | 11/25/15 | 15:51

12| VBLKCO7 | cn25b01.d | 11/25/15 | 16:13

13| 8142897 | cn25s01.d | 11/25/15 | 17:22

14| 8142898 | cn25s02.d | 11/25/15 | 17:44

15| 8142887 | cn25s03.d | 11/25/15 | 18:06

16| 8142888MsS | cn25s04.d | 11/25/15 | 18:29

17| 8142889MSD | cn25s05.d | 11/25/15 | 18:51

18| 8138857RE | cn25s06.d | 11/25/15 | 19:36

19] 8138859RE | cn25s07.d | 11/25/15 | 19:58

20| 8138860RE | cn25s08.d | 11/25/15 | 20:21

21| 8138861RE | cn25s09.d | 11/25/15 | 20:43

22] 8142885 | cn25s10.d | 11/25/15 | 21:28
\ \ \ \ \
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VOLATILE ORGANIC INSTRUMENT PERFORMANCE CHECK

5A

BROMOFLUOROBENZENE (BEFB)

Lab Name: Lancaster Laboratories Contract:
Lab Code: LANCAS Case No.: SAS No.: SDG No.:_DHR34
Lab File ID: c¢n25t01.d BFB Injection Date: 11/25/15
Instrument ID: HP10193 BEFB Injection Time: 11:06
Matrix: (soil/water) WATER Level: (low/med) LOW Column: (pack/cap) CAP
\ | RELATIVE |
m/e | ION ABUNDANCE CRITERIA | ABUNDANCE |
\ \ \
50 | 15.0 - 40.0% of mass 95 [21.34
75 | 30.0 - 60.0% of mass 95 [52.59
95 | Base peak, 100% relative abundance |100.00
96 | 5.0 - 9.0% of mass 95 | 7.02
173 | Less than 2.0% of mass 174 | 0.73 ( 0.92)1]
174 | Greater than 50.0% of mass 95 |79.21
175 | 5.0 - 9.0% of mass 174 | 5.89 ( 7.44)1|
176 | Greater than 95.0%, but less than 101.0% of mass 174 |77.12 (97.36)1]
177 | 5.0 - 9.0% of mass 176 | 5.51 ( 7.15)2]
\ \ \
1-Value is % mass 174 2-Value is % mass 176
THIS CHECK APPLIES TO THE FOLLOWING SAMPLES, MS, MSD, BLANKS, AND STANDARDS:
| LAB | LAB | DATE | TIME |
\ SAMPLE ID \ FILE ID | ANALYZED | ANALYZED |
\ \ \ \ \
23| 8142886 | cn25sl1l1.d | 11/25/15 | 21:50
24| 8142891 | cn25s12.d | 11/25/15 | 22:13
25| 8142892 | cn25s13.d | 11/25/15 | 22:35
26| SECCO010 | cn25s18.d | 11/25/15 | 22:57
\ \ \ \ \
page 2 of 2
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VOLATILE ORGANIC INSTRUMENT PERFORMANCE CHECK

5A

BROMOFLUOROBENZENE (BFB)
Lab Name: Lancaster Laboratories Contract:
Lab Code: LANCAS Case No.: SAS No.: SDG No.:_ _DHR34
Lab File ID: c¢f22t01.d BFB Injection Date: 02/22/16
Instrument ID: HP10193 BFB Injection Time: 08:27
Matrix: (soil/water) WATER Level: (low/med) LOW Column: (pack/cap) CAP
\ | % RELATIVE
m/e | ION ABUNDANCE CRITERIA \ ABUNDANCE
\ \
50 | 15.0 - 40.0% of mass 95 [19.09
75 | 30.0 - 60.0% of mass 95 |49.17
95 | Base peak, 100% relative abundance [100.00
96 | 5.0 - 9.0% of mass 95 | 6.29
173 | Less than 2.0% of mass 174 | 0.49 ( 0.57)1
174 | Greater than 50.0% of mass 95 |87.08
175 | 5.0 - 9.0% of mass 174 | 6.14 ( 7.05)1
176 | Greater than 95.0%, but less than 101.0% of mass 174 [82.91 (95.22)1
177 | 5.0 — 9.0% of mass 176 | 5.81 ( 7.01)2
\ \
1-Value is % mass 174 2-Value is % mass 176
THIS CHECK APPLIES TO THE FOLLOWING SAMPLES, MS, MSD, BLANKS, AND STANDARDS:
\ LAB \ LAB \ DATE \ TIME \
| SAMPLE ID | FILE ID | ANALYZED | ANALYZED |
\ \ \ \ \
01| VSTD10 | cf22c01.d | 02/22/16 | 09:04
02| LCSC51 | cf£22101.d | 02/22/16 | 09:31
03| LCSC52 | cf£22101b.d | 02/22/16 | 09:31
04| VBLKCO1 | cf22b0la.d | 02/22/16 | 09:53
05| VBLKC51 | cf22b01.d | 02/22/16 | 09:53
06| VBLKC52 | cf22b01b.d | 02/22/16 | 09:53
07| 8248657 | cf22s01.d | 02/22/16 | 10:44
08| 8248658 | cf22s02.d | 02/22/16 | 11:06
09| 8244814 | cf22s03.d | 02/22/16 | 11:33
10| 8244815MS | cf22s04.d | 02/22/16 | 11:56
11| 8244816MSD | cf22s05.d | 02/22/16 | 12:18
12| 8248656 | cf22s06.d | 02/22/16 | 13:03
13| SECCO010 | cf22s07.d | 02/22/16 | 13:43
14| MDL1.0 - MDL1.0O | cf22m01.d | 02/22/16 | 14:28
15| MDLO.5 - MDLO.5 | cf22m02.d | 02/22/16 | 14:51
16| MDLO.4 - MDLO.4 | cf22m03.d | 02/22/16 | 15:13
17| MDLO.2 — MDLO0.2 | cf22m04.d | 02/22/16 | 15:36
18| 8248061 | cf22s31.d | 02/22/16 | 15:58
19| 8248065 | cf22s32.d | 02/22/16 | 16:20
20| 8248058 | cf22s33.d | 02/22/16 | 16:43
21| 8248059MS | cf22s34.d | 02/22/16 | 17:05
22| 8248060MSD | cf22s35.d | 02/22/16 | 17:28
\ \ \ \ \
page 1 of 2
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VOLATILE ORGANIC INSTRUMENT PERFORMANCE CHECK

5A

BROMOFLUOROBENZENE (BEFB)

Lab Name: Lancaster Laboratories
Lab Code: LANCAS Case No.:
Lab File ID: c¢f22t01.d

Instrument ID: HP10193

Matr

ix: (soil/water) WATER

Level: (

Contract:

SAS No.:
BFB Injection Date:
BFB Injection Time:

low/med) LOW

Column:

02/22/16

08:27

(pack/cap)

SDG No.:_DHR34__

CAP

% RELATIVE

\ \ \
m/e | ION ABUNDANCE CRITERIA | ABUNDANCE |
\ \ \
50 | 15.0 - 40.0% of mass 95 [19.09
75 | 30.0 - 60.0% of mass 95 |49.17
95 | Base peak, 100% relative abundance |100.00
96 | 5.0 - 9.0% of mass 95 | 6.29
173 | Less than 2.0% of mass 174 | 0.49 ( 0.57)1]
174 | Greater than 50.0% of mass 95 |87.08
175 | 5.0 - 9.0% of mass 174 | 6.14 ( 7.05)1]
176 | Greater than 95.0%, but less than 101.0% of mass 174 [|82.91 (95.22)1]
177 | 5.0 - 9.0% of mass 176 | 5.81 ( 7.01)2]
\ \ \
1-Value is % mass 174 2-Value is % mass 176
THIS CHECK APPLIES TO THE FOLLOWING SAMPLES, MS, MSD, BLANKS, AND STANDARDS:
| LAB | LAB | DATE | TIME |
\ SAMPLE ID \ FILE ID | ANALYZED | ANALYZED |
\ \ \ \ \
23| 8248062 | cf22s36.d | 02/22/16 | 17:50
24| 8248063 | cf22s37.d | 02/22/16 | 18:12
25| 8248064 | cf22s38.d | 02/22/16 | 18:35
26| 8248064DL | cf22s39.d | 02/22/16 | 18:57
\ \ \ \ \
page 2 of 2
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6A

VOLATILE ORGANICS INITIAL CALIBRATION DATA

Lab Name: Lancaster Laboratories

Lab Code: LANCAS Case No.:
Instrument ID: HP10193

Heated Purge: (Y/N) Y

Matrix: (soil/water) WATER Level:

(low/med)

Contract:

SAS No.:

Calibration Date (s

Calibration Times: 12:

SDG No.:

): 11/25/15

03

LOW GC Column:

11/25/15

14:21

Rxi-624sil .25

LAB FILE ID:

RRFO0.2= cn25107.d
RRF 2 = cn25i04.d RRF 5 = cn25i03.d

RRFO0.5= cn25106.d
RRF 10= cn25i02.d

RRF 1 = cn25105.d
RRF 25= cn25i01.d

| I | | | | | | % | CAL.
COMPOUND |[RRFO.2|RRFO.5|RRF 1 |RRF 2 |RRF 5 |RRF 10|RRF 25| RRF RSD | METHOD

I I I I I I I I I
Dichlorodifluoromethane [10.339010.3018]0.3626]0.3525|0.348110.347410.3529]0.3435] 6| AVG
Chloromethane #0.3535(10.288910.328710.314110.2989/0.291710.2855(0.3088| 8| AVG
Vinyl Chloride *0.304510.269410.3132]0.2925]0.281810.2870]0.2783]0.2896| 5] AVG
1,3-Butadiene 10.408310.3348(0.329410.3336/0.3012(0.3048(0.3095(0.3316] 11| AVG
Bromomethane [0.223310.1849]0.213510.2005/0.186110.1805/0.1633[0.1931] 11| AVG
Chloroethane | [0.154410.1848|0.169910.1575/0.151110.1351(0.1588] 11| AVG
Dichlorofluoromethane [0.455610.3900(10.436210.4243|0.3936(0.3918(0.3690(0.4086] 8| AVG
Trichlorofluoromethane [0.431410.3739]0.438010.4197|0.4215(10.423210.4229(0.4187] 5] AVG
Ethyl ether [0.199110.1534]0.178310.1746|0.1625(0.1643[0.1603]0.1704] 9| AVG
Freon 123a 10.287910.253010.271210.2634|0.249110.2478|0.2364]0.2584] 71 AVG
Acrolein [1.9108|1.573411.774611.7300|1.6504(1.6537]1.5526(1.6922] 71 AVG
1,1-Dichloroethene *0.241610.1895(10.2320/0.209210.203210.2195]10.2196(0.2164| 8| AVG
Freon 113 10.2485]0.205410.246510.2333|10.2243(0.2435(0.2442]0.2351 7| AVG
Acetone [3.235012.7545(13.154912.7628(2.4752(12.8933(2.8169(2.8704] 9| AVG
Methyl Todide |0.4354(10.371610.429210.4097|0.4136/0.421710.4167|0.4140]| 5| AVG
Carbon Disulfide [0.675010.5845]0.6857]0.6600|0.7003(0.7404]0.7608[0.6867| 8| AVG
Allyl Chloride [0.455210.357310.4416]0.4372|10.4334(0.457410.469710.4360] 8| AVG
Methyl Acetate 10.128010.128110.1135/0.1184(0.1158]0.119110.1232(0.1209]| 5| AVG
Methylene Chloride 10.2845]0.241610.262210.251110.251910.2587]0.2566(0.2581| 5] AVG
t-Butyl Alcohol [/1.008410.741110.907510.8591|0.8367(0.9020/0.8561(0.8730] 91 AVG
Acrylonitrile [3.403613.113413.409713.5449(3.3595(3.8055|3.8515(3.4983] 71 AVG
trans-1,2-Dichloroethene [10.272310.227610.265210.2461|0.2533(0.2586/0.2587]0.2545] 6| AVG
Methyl Tertiary Butyl Ether[0.6704|0.5920(10.6646/0.6729]0.6627]0.691110.6723[0.6608| 5| AVG
n-Hexane 10.427510.3609]0.428910.4015|0.424710.434910.446710.4179] 71 AVG
1,1-Dichloroethane #0.542610.457810.5242|0.4910(0.495210.5110(0.5107(0.5046| 5] AVG
di-Isopropyl Ether [10.945010.823010.935810.9352|0.9369(0.9837[0.9759]0.9336] 6| AVG
2-Chloro-1,3-Butadiene 10.425610.378310.426810.405410.4290(10.449010.451710.4237] 6| AVG
Ethyl t-butyl ether [0.799010.6863]0.789210.7984|0.8161(0.8507[0.8396[0.7970] 71 AVG
cis-1,2-Dichloroethene [0.287810.250410.284010.2734|0.2760(0.2823[0.2839[0.2768| 5| AVG
2,2-Dichloropropane |0.3603/0.3078]0.360710.3463|0.3566[0.375910.3712]0.3541] 6| AVG
2-Butanone |4.251614.527115.269315.203215.1602(5.6953[5.3227]5.0613] 10| AVG
Propionitrile 11.261211.052411.237211.2319|1.2856(1.3973|1.3883(1.2648] 91 AVG
Methacrylonitrile |4.3616|3.802814.491214.445314.427314.841914.6192(4.4270] 7| AVG
Bromochloromethane [0.1307]10.099710.124110.1278(0.1217]0.1248|0.1263(0.1222]| 8| AVG
Tetrahydrofuran [1.519211.225411.425711.3905|1.356311.470711.4596(1.4068]| 71 AVG
Chloroform *0.5088(10.431410.495710.4666[0.4629|0.4815/0.4841|0.4758] 5| AVG
1,1,1-Trichloroethane [10.403210.363410.411510.3922|0.399710.416710.420110.4010] 5] AVG
Cyclohexane 10.494210.432910.494510.474910.497210.515110.51940.4897| 6| AVG
Cyclohexane (2) [0.373510.3339]0.382810.3720/0.3892(0.4010/0.4033]0.3794| 6| AVG
Cyclohexane (3) [0.146810.1258(0.145810.1418|0.1460(0.1516/0.1525[0.1443] 6| AVG
1,1-Dichloropropene [0.399710.3378]0.3956]0.3725|0.3817]0.3950/0.3963]0.3827] 6| AVG
Carbon Tetrachloride [0.3554]0.302110.364410.3412|0.3613(0.3790(0.390110.3562 8| AVG
Isobutyl Alcohol 10.459910.3082(0.374910.378710.3720(10.4028|0.4107]0.3867] 12| AVG
Benzene [1.1681]0.961011.094711.0518(1.0423]1.080211.0752|1.0676]| 6| AVG
1,2-Dichloroethane [10.4285]0.3400(10.351010.3382|0.3346[0.3414(0.3365[0.3529] 10| AVG
1,2-Dichloroethane (2) [10.036310.026410.027010.0268|0.0256(0.027110.0266[0.0280] 13| AVG
t-Amyl methyl ether [0.623410.573410.658510.6760|0.6902(0.7184]0.7218]0.6660] 8| AVG
n-Heptane 10.549610.477210.522610.4733|0.5027]10.5124]0.5275]0.5093 5] AVG
n-Butanol [10.202310.1978]0.266010.2839|0.3069(0.3302(0.3399(0.2753] 21| 2NDDEG
Trichloroethene [0.3046/0.2493]10.300010.275310.282110.2905/0.2895]0.2845] 6| AVG
Methylcyclohexane [0.4518]0.3662]0.465710.4808|0.4730(10.4913(0.5066]0.4622] 10| AVG
1,2-Dichloropropane *0.280910.249410.2817]0.2705]0.274610.283010.2820/0.2746] 4] AVG

Minimum RRF for SPCC(#) = 0.10

(0.30 for Chlorobenzene,

Maximum %RSD for CCC(*) = 30%
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6A

VOLATILE ORGANICS INITIAL CALIBRATION DATA

Lab Name: Lancaster Laboratories Contract:

Lab Code: LANCAS Case No.: SAS No.: SDG No.:

Instrument ID: HP10193 Calibration Date(s): 11/25/15 11/25/15

Heated Purge: (Y/N) Y Calibration Times: 12:03 14:21

Matrix: (soil/water) WATER Level: (low/med) LOW GC Column: Rxi-624Sil .25

|LAB FILE ID: RRF0.2= cn25i07.d RRF0.5= cn25106.d RRF 1 = cn25i05.d

|
RRF 2 = cn25i04.d RRF 5 = ¢cn25i03.d RRF 10= cn25i02.d RRF 25= cn25i01.d |
|
| I | | | I | I 1 % | CAL.
COMPOUND |RRFO.2|RRFO.5|RRF 1 |RRF 2 |RRF 5 |RRF 10|RRF 25| RRF | RSD | METHOD
| I | | | I | | |
Methyl Methacrylate [9.7795|7.525018.013918.9345(|8.8047(10.030/10.270(9.0511 11| AVG
Dibromomethane [0.1286/0.1153]0.129810.1274|0.1250(0.1321]0.1335(0.1274| 5| AVG
1,4-Dioxane | |0.065610.0760(0.074310.0718]0.0666/0.0687]0.0705] 6| AVG
Bromodichloromethane [10.299110.270210.302910.3095|0.319010.3424|0.3554(0.3141 9| AVG
2-Nitropropane |2.642312.135712.778512.9298(3.1345(3.6413|3.7545(3.0024| 19| 2NDDEG
1-Bromo-2-chloroethane |]0.3283/0.244410.295310.29580.283110.297710.3042(0.2927] 9| AVG
cis-1,3-Dichloropropene 10.329310.290610.349610.3594|0.380110.407910.4238(0.3629] 13| AVG
4-Methyl-2-Pentanone |0.1618]0.1527]0.183910.1931|0.2063(0.2077/0.2016(0.1867| 12| AVG
Toluene *0.991710.827810.9411/0.8889(0.8833/0.9227]0.9007(0.9080| 6| AVG
trans-1,3-Dichloropropene 10.327710.296010.357810.3802(10.413110.457710.4710/10.3862] 17| 2NDDEG
Ethyl Methacrylate 10.294910.2702]0.320210.3348|0.359310.3892|0.3922(0.3372 14| AVG
1,1,2-Trichloroethane [10.250210.2132]0.2416]0.2423|0.241210.2528|0.250410.2417] 6| AVG
Tetrachloroethene |0.459610.3840(0.4553(10.422110.427710.445210.441410.4336]| 6| AVG
1,3-Dichloropropane |0.4355/0.3978(0.437910.4370|0.4329(0.4577|0.4493(0.4354| 4] AVG
2-Hexanone |0.1600/0.1525]10.181410.1875|0.1919(0.2002|0.1918(0.1808] 10| AVG
Dibromochloromethane 10.234410.217410.256110.2670(10.2816]10.311010.324710.2703 14| AVG
1,2-Dibromoethane [10.229910.193110.2266/0.2330/0.2325(0.2481(0.2470(0.2300] 8| AVG
Chlorobenzene #1.106610.951011.0601/1.0109(1.010411.054111.0197(1.0304| 5| AVG
1,1,1,2-Tetrachloroethane [0.3192|0.2806/0.3314/0.3301(10.337110.3643]0.3695(0.3332] 9| AVG
Ethylbenzene *1.775811.5295(1.7926|1.7196(1.7225|1.8187|1.7524(1.7301| 6| AVG
m+p-Xylene |0.635910.596410.693210.6669|0.6743(0.7077]0.6929(0.6668| 6| AVG
o-Xylene |0.636210.5859]0.674510.6623|0.6606[0.7035[0.6867]0.6585] 6| AVG
Styrene [10.9126/0.8552]1.044411.0615|1.0881(1.1662]1.1402(1.0383] 11| AVG
Bromoform #0.131110.108210.1291/0.1398(0.149810.1687]0.1851(0.1445| 18| 1STDEG
Isopropylbenzene |1.644811.479111.7816]1.7014|1.745811.8351(1.777511.7093]| 71 AVG
1,1,2,2-Tetrachloroethane #0.4880|0.4365/0.5023/0.5138(0.5092/0.5360(0.5147(0.5001| 6| AVG
Bromobenzene 10.792210.6829]0.785410.7823|0.779710.8091/0.8129(0.7778] 6| AVG
trans-1,4-Dichloro-2-butene|2.6706(2.4039(3.2453[3.467013.724214.300114.31713.4469| 21| 2NDDEG
1,2,3-Trichloropropane [10.152410.1359/0.1513(0.147710.147010.1505(0.147110.1474| 4] AVG
n-Propylbenzene [3.476913.152413.736113.5739|3.574113.7158|3.5210(3.5358] 5] AVG
2-Chlorotoluene [0.727410.6326]10.732810.7150(0.7172(0.744910.7334(0.7147]| 5| AVG
1,3,5-Trimethylbenzene |2.457312.243412.645312.6026(2.6103(12.737212.629412.5608] 6| AVG
4-Chlorotoluene |0.7455|0.6660]0.768910.7467|0.7496(0.7863|0.7759(0.7484| 5] AVG
tert-Butylbenzene [0.5339/0.4592]0.541910.5318|0.5547(0.5821[0.5764(0.5400] 8| AVG
Pentachloroethane 10.362910.3089|0.4065(0.4443|0.434710.4847]0.5123(0.4220]| 17| 2NDDEG
1,2,4-Trimethylbenzene [2.477112.234312.725912.6440|2.675412.813912.6934(2.6091 7| AVG
sec-Butylbenzene [3.160112.8692(3.425913.26423.3306(3.4603|3.3341(3.2635] 6| AVG
1,3-Dichlorobenzene |1.540311.3885]1.5599(1.5266|1.5278]1.6031]1.5942|1.5343]| 5] AVG
p-Isopropyltoluene |2.652512.401912.970112.8895|2.9523(3.1080(2.9990(2.8533 9| AVG
1,4-Dichlorobenzene |1.775011.4860]1.6680(11.5920(1.5699(1.6338|1.6061(1.6187]| 6| AVG
1,2,3-Trimethylbenzene 11.292210.999111.219011.23491.156911.2254(1.215411.1918]| 8| AVG
Benzyl Chloride [10.097510.1005/0.1247(0.143110.171110.197310.216710.1501| 31| 2NDDEG
n-Butylbenzene [1.396011.298111.5488(1.4741|1.4852(1.5436|1.4806(1.4609] 6| AVG
1,2-Dichlorobenzene [1.550211.2999(1.467411.4478|1.4206(1.4850(1.4693|1.4486] 5| AVG
1,2-Dibromo-3-chloropropane|1.7684(11.5380(1.7690(1.9418|2.0439(2.3658(2.5928(2.0028] 18| 1STDEG
1,2,4-Trichlorobenzene [1.1506/1.0339]11.1668]1.1607|1.152111.2268|1.2516(1.1632] 6| AVG
Hexachlorobutadiene |0.6696/0.5537]10.6526]0.6131|0.6215[0.6619[0.6772[0.6356] 7| AVG
Naphthalene |1.520211.407911.6752(1.759011.801911.9314]1.9085|1.7149]| 11| AvVG
1,2,3-Trichlorobenzene /1.0080/0.8812]1.0110/1.0050/1.0046[1.0538|1.0663[1.0043] 6| AVG
| I | | | I | | |
Dibromofluoromethane 10.247610.248610.2458|0.245010.249810.248410.250110.2479]| 1] AVG
Dibromofluoromethane (2) |0.254710.251010.251510.2510/0.256110.2552|0.2568(0.2538] 1] AVG
| I | | | I | | |
Minimum RRF for SPCC(#) = 0.10

Maximum

page 2

(0.30 for Chlorobenzene,
%RSD for CCC(*) 30%

of 3

1,1,2,2-Tetrachloroethane)

FORM VI VOA
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|LAB FILE ID:

Lab Code: LANCAS

Lab Name: Lancaster Laboratories Contract:
Case No.: SAS No.: SDG No.:
Instrument ID: HP10193 Calibration Date(s): 11/25/15 11/25/15
Heated Purge: (Y/N) Y Calibration Times: 12:03 14:21
(soil/water) WATER Level: (low/med) LOW GC Column: Rxi-624Sil .25

Matrix:

6A

VOLATILE ORGANICS INITIAL CALIBRATION DATA

RRF0.2= cn25i07.d RRF0.5= cn25i06.d

RRF 1 = cn25i05.d

|
|RRF 2 = cn25i04.d RRF 5 = ¢cn25i03.d RRF 10= cn25i02.d RRF 25= cn25i01.d |
| |
I | I | | | I | | | % | CAL.
| COMPOUND |RRFO.2|RRFO.5|RRF 1 |RRF 2 |RRF 5 |RRF 10|RRF 25| RRF | RSD | METHOD
I | I | | | I | | | |
| 1,2-Dichloroethane-d4 [|0.049410.049610.049210.0482|0.0498(0.0492|0.0493(0.0492 1| AVG
| 1,2-Dichloroethane-d4 (2) [10.278910.2853]0.283910.2735|0.2763(0.2712(0.2707(0.2771 2| AVG
| 1,2-Dichloroethane-d4 (3) /0.031210.0319]0.0325]0.0318|0.0325(0.0319/0.032110.0320] 1| AVG
| Toluene-d8 [1.374911.3713]11.3633]1.3661|1.3579(1.3743|1.3668(1.3678] 0| AVG
| Toluene-d8 (2) [|0.869110.8706]0.873210.8749|0.8784(0.8854|0.8930(0.8778] 1| AVG
| 4-Bromofluorobenzene |10.510210.5173]0.5156]0.5109|0.515110.5166]0.5181|0.5148]| 11 AVG
| 4-Bromofluorobenzene (2) |0.458910.4636]0.465910.4648|0.4656(0.4673|0.4614(0.4639] 1] AVG
I | I | | | I | | | I

Average S%$RSD 8
Minimum RRF for SPCC(#) = 0.10
(0.30 for Chlorobenzene, 1,1,2,2-Tetrachloroethane)

Maximum $RSD for CCC(*) = 30%
page 3 of 3

FORM VI VOA
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Amount/ISTD Amount

65 n-Butanol
60? Curve Type: Huadratic By-Response
59- Amt = 0,3927333 + 3,056027%Rsp + -0.008150274%Rsp”2
5. R72: 0.9998852
57-
56 S
55- .
54-
53-
52-
51-=
50-
49-
48-
47-
46=
45-
44-=
43-
42-
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40-=
39-
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37=
36-
35-
34-
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32-
31-
30-
29-
28-
27
26-
25-
24-
23=
22-
21=
20=
19-
18- L
17= 7
16- ‘
15= /
14= .
13= .
12= y
1=
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-
[ S I 1Y [ N ) N o 1 A I U e
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1 2 3 4 5 3] 7 g 9 10 11 12 13 14 15 16
Area/ISTD Area

17 18

Digitally signed by Kerri E. Koch Legerlotz on 11/25/2015 at 17:29.
Target 3.5 esignature user ID: kel01973
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Amount/ISTD Amount

76 2-Mitropropane
: Curwve Type: Ouadratic By-Response
5.% Amt = 0,04988851 + 0,2814263=Rsp + -0,0009592038=Rsp™2
5.5- R™2: 0,9994535
5.7%
5.6-
5.5<
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Digitally signed by Kerri E. Koch Legerlotz on 11/25/2015 at 17:29.
Target 3.5 esignature user ID: kel01973

DHR34 Page 40 of 60




Amount/ISTD Amount

84 trans-1.3-Dichloropropene

3.0% curve Type: Huadratic By-Response
CoAmt = 0,02101308 + 2,221841%Rsp + -0,1002874«Rsp™2
2. g R~2: 0,9997400

- .

[ T T S S S S S S S S S SR

Vo Voo oo oo oo I ,
0.0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1.0 1.1

Area/ISTD Area

1.2

Digitally signed by Kerri E. Koch Legerlotz on 11/25/2015 at 17:29.
Target 3.5 esignature user ID: kel01973
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Amount/ISTD Amount

107 Bromoform

- Curve Type: Linear By-Response
3.0- Amt = 0,04608282 + Rsps/0. 1865923 .
- R™2: 0.9982584 ’

e N R %
E U AN I

H
W

! ! | ! ! ! ! ! ! ' ! ! ! | ! ! | ' ! I ! ! | ! ! | ! ! ! ! ! ! ' ! ! ! ! ! !
0,00 0,30 0,60 0,90 1,20 1,50 1.80 2,10 2.40 2,70 3.00 3,30 3.60 3.90 4,20 4,50 4,80
Areas/ISTD Area (x10™-13

Digitally signed by Kerri E. Koch Legerlotz on 11/25/2015 at 17:29.
Target 3.5 esignature user ID: kel01973

DHR34 Page 42 of 60




Amount/ISTD Amount

1153 trans-1.4-Dichloro-2-butene

6.0< Curve Type: Quadratic By-Response
5,9° Amt = 0,05398375 + 0,234137#Rsp + -0,0002435675#Rsp™2 7
- R™2: 0,9994498 L

5.8-
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5.6
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Digitally signed by Kerri E. Koch Legerlotz on 11/25/2015 at 17:29.
Target 3.5 esignature user ID: kel01973
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Amount/ISTD Amount

126 Pentachloroethane

© Curve Type: Ouadratic By-Response
- Amt = 0,01494461 + 2,139106%Rsp + -0,1559994«Rsp™2
2.9- R™2: 0,9997683

oot oo oo oron L E N E L SR !
0.0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1.0 1.1 1.2
Area/ISTD Area

Digitally signed by Kerri E. Koch Legerlotz on 11/25/2015 at 17:29.
Target 3.5 esignature user ID: kel01973
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Amount/ISTD Amount

136 Benzyl Chloride

- Curve Type: Ouadratic By-Response

5 g Amt = 0,03206747 + 5.262358=Rsp + -1,3095885«Rsp™2

- R™2: 0,9995783

[ T ' '
3.60

' L S S FEL R DAL A T N N N S
1,20 1,50 1,80 2,10 2,40 2,70 3,00 3,30 3,90 4,20 4,50 4,80 5,10
Areas/ISTD Area (x10™-13

Vo
0,60 0,90

Lo
5.40 5,70

Digitally signed by Kerri E. Koch Legerlotz on 11/25/2015 at 17:29.
Target 3.5 esignature user ID: kel01973
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Amount/ISTD Amount

143 1.2-Dibromo-3-chloropropane
6‘102 Curve Type: Linear By-Response
6.00- Amt = 0,00966417 + Rsp/2.616057

5.g0- R*2: 0.9980453
5.80=
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5.10=
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3.60=
3.50=
3.40-
3.30-
3.20=
3.10=
3.00-
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2.80-
2.70=
2.60=
2.50=
2.40-
2.30-
2.20=
2.10=
2.00-

-
0
o

1.80
1.70

—-

[5)
o o

-

-
N
o

o ot N
0.6 0.7 0.8
Area/ISTD Area

1.3

1.4

Digitally signed by Kerri E. Koch Legerlotz on 11/25/2015 at 17:29.
Target 3.5 esignature user ID: kel01973
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Internal Standard Area and Retention Time Summary

Initial Calibration Standards:

/chem2/HP10193.1/15nov25a.b/cn25101.d VSTDO025
/chem2/HP10193.1/15nov25a.b/cn25102.d VSTDO010
/chem?2/HP10193.1i/15n0ov25a.b/cn25103.d VSTDOOS
/chem2/HP10193.1/15nov25a.b/cn25104.d VSTDO002
/chem?2/HP10193.1i/15n0ov25a.b/cn25105.d VSTDOO1
/chem?2/HP10193.1i/15n0ov25a.b/cn25106.d VSTDO.5
/chem2/HP10193.1/15nov25a.b/cn25107.d VSTDO.2

Area Summary

File ID:
Internal Standard Name cn25i01.d cn25i02.d cn25i03.d cn25i04.d cn25i05.d cn25i06.d cn25i07.d Avg. Area $RSD In Spec
t-Butyl Alcohol-dl0 164114 167584 179378 175440 172301 171389 158904 169873 4 Yes
Fluorobenzene 2449950 2494977 2486551 2529454 2502541 2463181 2429993 2479521 1 Yes
Chlorobenzene-d5 1863608 1858047 1873322 1883011 1859690 1826590 1805692 1852851 1 Yes
1,4-Dichlorobenzene-d4 1112689 1102503 1103482 1103047 1098113 1071647 1055730 1092459 2 Yes

%RSD of internal standard area is flagged out of spec if greater than 30.

RT Summary

File ID:
Internal Standard Name cn25i01.d cn25i02.d cn25i03.d cn25i04.d cn25i05.d cn25i06.d cn25i07.d Avg. RT
t-Butyl Alcohol-dl0 3.828 3.810 3.828 3.816 3.822 3.828 3.816 3.821
Fluorobenzene 7.327 7.327 7.321 7.321 7.321 7.327 7.321 7.324
Chlorobenzene-d5 10.906 10.906 10.906 10.906 10.906 10.906 10.906 10.906
1,4-Dichlorobenzene-d4 12.820 12.820 12.820 12.820 12.820 12.820 12.820 12.820

* indicates the retention time is greater than 30 seconds from the average RT.

Report generated on 11/25/2015 at 15:16.
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INITIAL CALIBRATION VERIFICATION

Lab Name: Lancaster Laboratories Contract:

Lab Code: LANCAS Case No.: SAS No.: SDG No. :

Instrument ID: HP10193 ICV Date: 11/25/15 Time: 15:51

Lab File ID: cn2510la.d Init. Calib. Date(s): 11/25/15 11/25/15

Matrix: (soil/water) WATER Level: (low/med) LOW GC Column: Rxi-624Sil .25
| | | [ ACTUAL|] TRUE | 3 |
| COMPOUND | RRF | RRF | CONC. | CONC. | DRIFT |
| =| | | | = | \
| Dichlorodifluoromethane 10.3435]10.3276]| 4.77] 5] -5 |
# Chloromethane |10.3088]0.2998] 4.85] 5] -3 #
* Vinyl Chloride [10.289610.2809] 4.85] 5] -3 *
| 1,3-Butadiene |0.331610.2081 3.14| 5] -37 |
| Bromomethane 10.193110.1790] 4.63] 5] -7 |
| Chloroethane [0.1588(0.1500] 4.72| 5] -6
| Dichlorofluoromethane 10.408610.4079]| 4.99] 5] 0 |
| Trichlorofluoromethane 10.418710.4105] 4.90] 5] -2 |
| Ethyl ether [0.170410.1507| 4,42 5] -12 |
| Freon 123a |0.258410.2535] 4.91| 5] -2 |
| Acrolein [1.692211.8348] 40.60] 37.5] 8 |
* 1,1-Dichloroethene [0.216410.2172| 5.02] 5] 0 *
| Freon 113 |0.235110.2390] 5.08] 5] 2 |
| Acetone |2.870413.1578| 41.26]| 37.5] 10 |
| Methyl TIodide 10.414010.4033] 4.87] 5] -3 |
| Carbon Disulfide |0.6867]0.6430] 4.68| 5] -6
| Allyl Chloride |0.4360]0.4550] 5.22| 5] 4 |
| Methyl Acetate 10.120910.1087]| 4.50] 5] -10 |
| Methylene Chloride [|0.258110.2513] 4.87| 5] -3 |
| t-Butyl Alcohol [0.8730]1.0716|] 61.38] 50| 23 |
| Acrylonitrile 13.498313.8184] 27.29| 25] 9 |
| trans-1,2-Dichloroethene |0.2545]0.2561 | 5.03] 5] 1
| Methyl Tertlary Butyl Ether|0.6608[0.6700 | 5.07]| 5 1
| n—-Hexane 10.417910.4135] 4.95] 5] -1
# 1,1-Dichloroethane [0.5046]0.4863| 4.82| 5| -4 #
| di-Isopropyl Ether |0.9336]0.9863] 5.28] 5] 6
| 2-Chloro-1,3-Butadiene 10.423710.3972] 4.69] 5 -0
| Ethyl t-butyl ether [0.7970]10.8167| 5.12] 5] 2 |
| cis-1,2-Dichloroethene [10.2768(0.2773] 5.01] 5] 0 |
| 2,2-Dichloropropane ]0.354110.3530] 4.98] 5] 0 |
| 2-Butanone [5.0613]16.0090| 44.52] 37.5] 19
| Propionitrile |1.264811.4453] 42 .85 37.5] 14 |
| Methacrylonitrile [4.427015.3701 45,49 37.5] 21 |
| Bromochloromethane 10.122210.1273] 5.21] 5] 4 |
| Tetrahydrofuran |1.4068]1.5225| 27.06] 25| 8 |
* Chloroform 10.475810.4806]| 5.05] 5] 1 *
| | | | | | \

Minimum RRF for SPCC(#)=0.10 (0.30 for Chlorobenzene, 1,1,2,2-Tetrachloroethane)
Maximum %Drift for CCC(*)=20%

page 1

of 3

FORM VII VOA
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INITIAL CALIBRATION VERIFICATION

Lab Name: Lancaster Laboratories Contract:

Lab Code: LANCAS Case No.: SAS No.: SDG No.:

Instrument ID: HP10193 ICV Date: 11/25/15 Time: 15:51

Lab File ID: cn2510la.d Init. Calib. Date(s): 11/25/15 11/25/15

Matrix: (soil/water) WATER Level: (low/med) LOW GC Column: Rxi-624Sil .25
| I [ [ ACTUAL|] TRUE [ % |
| COMPOUND | RRF | RRF | CONC. | CONC. | DRIFT |
| === | | | | \
| 1,1,1-Trichloroethane [0.4010]0.4006| 4.99] 5] 0 |
| Cyclohexane [0.4897]10.4834 | 4,93 5] -1 |
| 1,1-Dichloropropene [10.382710.3605] 4,71 5] -6
| Carbon Tetrachloride [10.356210.3674] 5.16] 5] 3
| Isobutyl Alcohol [0.3867]10.4482| 144.87] 125] 16
| Benzene [1.0676]1.0570| 4.95] 5] -1 |
| 1,2-Dichloroethane 10.352910.3387] 4.80] 5] -4 |
| t-Amyl methyl ether |0.6660]0.7057| 5.30] 5] 6
| n-Heptane [0.509310.4927| 4.84 | 5] -3 |
| n-Butanol [0.2753]10.3303| 270.91| 250 8 |
| Trichloroethene 10.2845]10.2895] 5.09] 5] 2
| Methylcyclohexane [0.462210.4913| 5.31] 5] 6
* 1,2-Dichloropropane 10.274610.2863| 5.21] 5] 4 *
| Methyl Methacrylate [19.0511110.3534 5.72] 5] 14 |
| Dibromomethane 10.127410.1327] 5.21] 5] 4 |
| 1,4-Dioxane [0.0705]10.0788| 139.73] 125] 12 |
| Bromodichloromethane ]0.314110.3322] 5.29] 5] [
| 2-Nitropropane 13.002412.8325]| 6.48| 5] 30 |
| 1-Bromo-2-chloroethane 10.292710.3231| 5.52] 5] 10 |
| cis-1,3-Dichloropropene 10.3629]10.3895] 5.37] 5] 7 ]
| 4-Methyl-2-Pentanone [0.1867]10.2023| 27.08] 25| 8 |
* Toluene [0.9080]10.9155| 5.04 5] 1 *
| trans-1,3-Dichloropropene [10.386210.4413] 5.006] 5] 1 ]
| Ethyl Methacrylate [0.3372]10.3763]| 5.58] 5] 12 |
| 1,1,2-Trichloroethane 10.241710.2571| 5.32] 5] o
| Tetrachloroethene [|0.4336]0.4359| 5.03] 5] 1
| 1,3-Dichloropropane 10.435410.4534 | 5.21] 5] 4 |
| 2-Hexanone [0.18081]0.1964| 27.17] 25| 9 |
| Dibromochloromethane [0.2703]10.2961 | 5.48| 5] 10 |
| 1,2-Dibromoethane 10.230010.2528| 5.49] 5] 10 |
# Chlorobenzene [1.030411.04906| 5.09] 5] 2 #
| 1,1,1,2-Tetrachloroethane [0.3332]0.3591] 5.39] 5] 8 |
* Ethylbenzene [1.73011]11.8026| 5.21] 5] 4 *
| m+tp-Xylene [|0.6668]0.7068| 10.60] 10| 6 |
| o-Xylene [|0.6585]0.6932| 5.26| 5] 5 |
| Styrene [1.0383]1.1615| 5.59] 5] 12 |
| | | | | | \

Minimum RRF for SPCC(#)=0.10 (0.30 for Chlorobenzene, 1,1,2,2-Tetrachloroethane)
Maximum %Drift for CCC(*)=20%

page 2 of 3 FORM VII VOA

DHR34 Page 49 of 60



INITIAL CALIBRATION VERIFICATION

1,2,3-Trichlorobenzene

004

Lab Name: Lancaster Laboratories Contract:

Lab Code: LANCAS Case No.: SAS No.: SDG No.:

Instrument ID: HP10193 ICV Date: 11/25/15 Time: 15:51

Lab File ID: cn2510la.d Init. Calib. Date(s): 11/25/15 11/25/15

Matrix: (soil/water) WATER Level: (low/med) LOW GC Column: Rxi-624Sil .25
| I [ [ ACTUAL|] TRUE [ % |
| COMPOUND | RRF | RRF | CONC. | CONC. | DRIFT |
| =| | | | | \
# Bromoform 10.144510.1591| 4.72] 5] -6 #
| Isopropylbenzene [1.709311.8339] 5.36] 5] 7
# 1,1,2,2-Tetrachloroethane [0.5001|0.5375] 5.37] 5] 7%
| Bromobenzene [10.777810.8179] 5.20] 5] 5
| trans-1,4-Dichloro-2-butene|3.4469|4.7228| 30.28| 25| 21 |
| 1,2,3- Trlchloropropane [10.147410.1572] 5.33] 5] 7
| n—Propylbenzene [3.535813.7136] 5.25] 5] 5
| 2-Chlorotoluene [0.7147]10.7525| 5.26| 5] 5
| 1,3,5-Trimethylbenzene [2.5608]2.7203| 5.31] 5] 6
| 4-Chlorotoluene |0.748410.7826 | 5.23] 5] 5 |
| tert-Butylbenzene 10.540010.5815] 5.38] 5] 8 |
| Pentachloroethane [10.422010.4755] 5.15] 5] 3 |
| 1,2,4-Trimethylbenzene 12.609112.7977]| 5.30] 5] 7 ]
| sec-Butylbenzene |3.2635]13.4670] 5.31] 5] [
| 1,3-Dichlorobenzene 11.5343]|1.6214| 5.28] 5] 6
| p-Isopropyltoluene |2.8533(13.0641] 5.37| 5 7|
| 1,4-Dichlorobenzene 11.6187]11.6824]| 5.20] 5] 4 |
| 1,2,3-Trimethylbenzene 11.191811.2245| 5.14] 5] 3 |
| Benzyl Chloride [10.150110.1839] 5.05] 5] 1
| n-Butylbenzene 11.460911.5584] 5.33] 5] 7 ]
| 1,2-Dichlorobenzene |1.4486(1.5213| 5.25] 5] 5 |
| 1,2-Dibromo-3-chloropropane|2.0028|2.4316| 5.13] 5] 3
| 1,2,4-Trichlorobenzene [1.163211.2183] 5.24] 5] 5
| Hexachlorobutadiene ]0.6356]10.6509] 5.12] 5] 2
| Naphthalene [1.7149]11.9334| 5.64| 5] 13 |
| [1. 3]1. 5.15] 5] 3
| | | | | \

0350
|

Minimum
Maximum

page 3

RRF for SPCC (#)
$Drift for CCC(*)

=0.10
-20%

of 3

(0.

Average

30 for Chlorobenzene,
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Lancaster Laboratories

Continuing Calibration Internal Standard Check

Initial Calibration Standards:

/chem2/HP10193,
/chem2/HP10193.
/chem2/HP10193.
/chem2/HP10193 .
/chem2/HP10193.
/chem2/HP10193.
/chem2/HP10193.

File /chem2/HP10193.1i/15nov25a.b/cn25102

Standard used for comparison.

i/15nov25a.
1/15nov25a.
i/15nov25a
i/15nov25a.
i/15nov25a
i/1%nov25ba
i/15nov25a

Current Continuing Calibration Standard:

/chem2/HP10193

.i/16feb22a.

RT Summary

File ID:
Internal Standard Name cfzz2ec0l.d ICAL RT
t-Butyl Alcohol-dlo 3.818 '3.81¢
Fluorchenzene 7.321 7.327
Chlorcbhenzene-db 10.906 10,9046
1,4-Dichlorobenzene-d4 12.814 12.820

b/cn251i05.

.b/cn25i03.
.b/cn251i02.
.b/cn25101.

b/cn25i07.
b/cn25106.

b/cn25104.

000000 O

b/cf22c01.4

.d is Mid Level Calibration

A "No" indicates the retenticn time is greater than 30 seconde from the referenced

ICAL standard.

Area Summary

File ID
Tnternal Standard Name cf22c01.d ICAL Area Low Limit
t-Butyl LAlcohol-d10 155871 167584 83792
Fluorcbhenzene 2614059 2494977 1247488
Chlorchenzene-db 2125778 1858047 929024
1,4-Dichlorobenzene-d4 1287717 1102503 551252

A "No" indicates the internal standard area is outside acceptable QC limits.

Comments:

High Limit

335168
4589954
37160324
2205006

In Spec




TA
VOLATILE CONTINUING CALIBRATION CHECK

Lab Name: Lancaster Laboratories Contract:

Labh Code: LANCAS Case No.: SAS No.: 8DG No.:

Instrument ID: HP10193 Calibraticn Date: 02/22/16 Time: 09:04

Lab File ID: «f22ccl.d Init. Calik. Date(s): 11/25/15 11/25/15

Matrix: (scil/water) WATER Level: {(low/med) LOW GC Column: Rxi-6248il .25
\ ] | ACTUAL| TRUE | % |
| COMPOUND | RRF |RRF10 | CONC. | CONC. | DRIFT |
T e e e B el It
| Dichlorodiflucromethane 10.3435|0.3432]  9.99] 10| 0 1
# Chloromethane 10.3088|0.2544]  8.24] 10| ~18 #
* Vinyl Chloride |0.2896|0.2777] 9.59] 10| -4 ¥
| 1,3-Butadiene |0.3316|0.4403| 13.28] 10| 33 |
| Bromomethane |o.1931]0.2127| 11.01] 10| 10 |
| Chlorcethane |o.1588]0.1561  9.83] 10| -2 |
| Dichlerofluoromethane |0.4086|0.4271| 10.45] 10| 5
| Trichloroflucromethane |o.4187|0.4718] 11.27| 10| 13
| Ethyl ether |o.1704|0.1656]  9.72} 10| -3 |
| Freon 123a lo.2584|0.2554|  9.88| 10| -1 |
| Acrelein {1.6922]1.9241| 568.53| 500 14 |
* 1,1-Dichlorcethene 0,2164]0.2299| 10.63| 10| 6 *
| Freon 113 10.2351|0.2580]| 10.97] 10| 10 |
| Acetone |2.8704|2.9859| 104.02] 100! 4 |
[ Methyl Todide (0.4140|0.4386] 10.59] 10/ 6 |
| carbon Disulfide |0.6867|0.7838] 11.41]| 10| 14 |
| Allyl Chloride |0.4360]0.3366]  7.72] 10| -23 |
| Methyl Acetate |0.1209|0.1204]  9.96] 10| o |
| Methylene Chloride |0.2581]|0.2501| 9.6%]| 10| -3 |
| £-Butyl Alcohcl |0.8730|0.8516| 195.11]| 200 | -2 |
| Acryleonitrile |2.498313.6923| 52.77| 50| & |
| trams-1,2-Dichlorcethene |0.2545|0.2551] 10.02]| 10| o |
| Methyl Tertiary Butyl Ether|0.6608[0.56209] 9.40| 10} -6 ]
| n-Hexane |0.4179|0.3630| 8.62] 10| -13 |
# 1,1-Dichlorcethane |0.5046(0.4586] 9.09] 10| -9 #
| di-Isopropyl Ether |o.9336[0.7353|  7.88] 10| -21 |
| 2-Chloro-1,3-Butadiene |o.4237|0.3985|  9.41]| 10| -6 |
| Ethyl t-butyl ether |0.787C|C.7025] 8.81} 10| -12 |
| cis-1,2-Dichloroethens fo.2768|0.2826| 10.21| 10| 2 |
| 2,2-Dichloropropane |0.3541]|0.3908] 11.04] 10| 10 |
| 2-Butanone |5.0613[5.2791| 104.30] 100| 4 |.
| Propionitrile [1.2648(1.2709| 200.96]| 2001 0 |
| Methacrylonitrile |4.4270|5.1918] 117.28] 100] 17 |
| Bromechloromethane |0.1222]0.1347| 11.02] 10| 10 |
| Tetrahydrofuran |1.4068|1.5792| 112.25] 100]| 12 |
* Chloroform |0.4758|0.4769| 10.02] 10| 0 %
| I ! | l | l

Minimum RRF for SPCC(#)=0.10 (0.3¢ for Chlorobenzene, 1,1,2,2-Tetrachloroethane)

Maximum %$Drift for CCC{*)=20%

page 1 of 4
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Lal Name:
Lab Code: LANCAS

Instrument ID: HP10193

Lab Fi

Matrix: (soil/waﬁer) WATER Level: (low/med) LOW GC Column: Rxi-6248i1 .25

Lancaster Laboratories

Case No.:

le ID: c¢f2z2c0l.d

TA
VOLATILE CONTINUING CALIBRATION CHECK

02:04

Contract:

SAS No.: SDG No.:
Calibration Date: 02/22/16 Time:
Init. Calib. Date{s): 11/25/1B

11/25/18

COMPOUND .

1,1,1-Trichloroethane
Cyclcohexane
Cyclohexane (2)
Cyclohexane (3)

1, 1-Dichloropropene
Carbon Tetrachloride
Isobutyl Alcohol
Benzene
1,2-Dichlorocethane

1, 2-Dichloroethans (2]
t-Amyl methyl ether
n-Heptane -

n-Butanol
Trichlorcethene
Methylcyclohexane
1,2-Dichloropropane
Methyl Methacrylate
Dibromcomethane

1, 4-Dioxane
Bromodichloromethane
2-Nitropropane
1-Bromo-2-chleoroethane
cig-1,3-Dichloropropene
4~Methyl-2-Pentanone
Toluene
trans-1,3-Dichloropropehe
Ethyl Methacrylate
1,1,2-Trichlorcethane
Tetrachloroethene
1,2-Dichloropropane
2-Hexanone
Dibromochloromethans
1, 2-Dibromoethane
Chlorobenzene
1,1,1,2-Tetrachlcrcethane
Ethylbenzene

ACTUAL| TRUE

l | I
| RRF |RRF10 | CONC. | CONC. |

D il el ietad
|0.4010]0.4271] 10.65] 10|
|0.4897]0.4367| 8.92| 10|
{0.3794|0.3863| 10.18] 10|
10.1443|0.1381|  2.57| 10|
10.3827}0.3787]  9.90] 10|
10.3562|0.3943| 11.07| 10|
|0.3867]C.3634| 469.78] 500
|1.0676|1.0416|  9.76] 10|
|0.3529|0.3362|  9.53] 10|
|0.0280]0.0273] 9.77| 10|
|0.6660|0.6541 | 9.82]| 10|
jo.5093]0.4028]  7.91] 10}
|0.2753|0.3046| 935.34] 1000 |
10.2845/0.2919| 10.26] 10]
{0.4622|0.4830] 10.45| 10|
|o.2746]0.2552]  2.29] 10|
|9.0511]10.3638 11.45| 10|
|o.1274]0.1373] 10.78] 10]
[0.0705]|0.0642] 455.28] 500 |
[0.3141]0.3541] 11.27] 10|
|3.0024(4.0294| 112.78] 106 |
10.2927|0.2724] 9.31] 10|
10.3629|0.4016| 11.07| 10|
j0.1867|0.1698] 90.91| 100 |
|0.2080|0.8523]  9.39] 10|
|0.3862]0.4289] 9.77]| 10]
|0.3372]0.3317] 9.831 10|
|0.2417|0.2433| 10.09] 10|
|0.4336|0.4230] 9,75 | 10
|o.4354|0.4184| 9.61] 10|
|0.1808|0.1588| B87.86] 10¢]|
'0.2703|0.3175] 11.75] 10}
10.2300/0.2375] 10.33] 10|
11.0304(1.0384| 10.08] 10]
[0.3332]|0.3597| 10.80] 10|
|1.7301|1.7329| 10.02] 10|
l

| | !

Mindmum
Masimum

page 2

RRF for SPCC{#)=0.10 (0.30
sDrift for CCC(*)=20%
of 4

for Chlorobenzene, 1,1,2,2-Tetrachlorcethane)
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TA
VOLATILE CONTINUING CALIBRATION CHECK

Lab Name: Lancaster Laboratories Contract:

Lak Code: LANCAS Case No.: SAE No.: SDG No.:

Instrument ID:; HP10193 Calibration Date: 02/22/16 Time: 09:04

Lab File ID: cf22c0l.d Init. Calib. Date(s): 11/25/15 11/25/15

Matrix: (goll/water) WATER Level: (low/med) LOW GC Column: Rxi-6245i1 .25
] [ | acTUaL| TRUE | % |
|  COMPOUND | RRF |RRF10 | CONC. | CONC. | DRIFT |
D Ll bl e bl B
| m+p-Xylene |0.6668|0.6935| 20.80]| 20| 4 |
| o-Xylene 10.6585|0.6818| 10.35] 10| 4 |
| Styrene [1.0383|1.1333| 10.92] 10| 9 |
# Bromoform 10.1445|0.1765]| 9.92] 10| -1 #
| ILsopropylbenzene |1.7093[1.7904] 10.47] 10| 5 |
# 1,1,2,2-Tetrachloroethane |[0.5001]0.4917| 9.83| 10] -2 #
| Bromobenzene [0.7778|0.7811] 10.04| 10| o |
| trans-1,4-Dichloro-2-butene|3.4469(32.2294] 77.80C] 100] -22 |
| 1,2,3-Trichloropropane |0.1474]0.1470] 9.97| 10| 0 |
| n-Propylbenzene |3.535813.5219] 9.96 | 10| 0 |
| 2-Chlorotoluene |0.7147]0.7312] 10.23| 10| 2 |
| 1,3,5-Trimethylbenzene |2.5608{2.6339| 10.29] 10| 3|
| 4-Chlerotoluene [0.7484|0.7698] 10.29]| 1c| 3|
| tert-Butylbenzene [0.5400/0.5648[ 10.46] 10| 5 |
| Pentachloroethane |o.4220[0.4685] 9.84] 10| -2 |
| 1,2,4-Trimethylbenzene [2.6091]2.7325] 10.47| 10| 5 |
| sec-Butylbenzene |3.2635[3.3444| 10.25] 1G| 2
| 1,2-Dichlorobenzene {1.5343/1.5480| 10.09] 10| 1|
| p-Isopropyltoluene {2.8533{3.0261| 10.61] 10| & |
| 1,4-Dichlorobenzene |1.6187]1.5840] 2.79]| 10] -2
| 1,2,3-Trimethylbenzene |1.1918|1.2164| 10.21]| 10| 2 |
| Benzyl Chloride 0.1501|0.2187| 11.25| 10| 12 |
| n-Butylbenzene 11.4609[1.4953| 10.24]| 10] 2 |
| 1,2-Dichlorobenzenes [1.4486|1.4342| 9.90]| 10| -1 |
| 1,2-Dibromo-3-chloropropane|2.0028|2.8692| 11.45] 10| 15 |
| 1,2,4-Trichlorobenzene 11.16221.1139]| 58| 10| -4 |
| Hexachlorobutadiene |0.6356|0.5534| 8.71f 10| -13 |
| Nephthalene |1.7149|1.7662] 10.30] 10| 3|
| 1,2,3-Trichlorobenzene |1.c043|0c.9200| 9.16| 10| -8 |
et e Ll B e el
| Dikromofluorcmethane |0.2475|0.2590| 10.45| 10] 4 |
| Dibromofluoromethane (2) |0.2538]0.2635] 10.38| 10| 4 |
| 1,2-Dichlorcethane-d4 |0.0492]0.0514] 10.44| 10| 4 |
| 1,2-Dichlorcethane-d4 (2) |0.277110.2709] 9.77| 10| =2 ]
| 1,2-Dichlorcethane-d4 (3) |o.0320]0.0323| 10.03] 10| 1|
| Toluene-ds |1.3678]1.3006 9,51} 10| -5 |
I I |

| | E l

Minimum
Maximum

RRF for SPCC(#)=0.10
$Drift for, CCC(*)=20%

page 3 of 4

(0.30 for Chlorobenzene,
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TA
VOLATILE CONTINUING CALIBRATION CHECK

Lab Name: Lancaster Laboratories Contract:

Lak Code: LANCAS Case No.: SAS No.: SDG No.:
Instrument ID: HP10193 Calibration Date: 02/22/16 Time: 09:0%4
Lab File IDk: cf22c0l.d Init. Calib. Datef{s): 11i/25/15 11/25/15

Matrix: (soil/water) WATER Level: (low/med) LOW GC Column: Exi-624811 .25

| i | | | ACTUAL| TRUE | I
| COMPOUND | RRF |RRFl0 | CONC. | CONC. | DRIFT |
| Toluene-ds(2) |0.8778(0.8316 | 9.47] 10| -5 |
| 4-Bromoflucrcobenzene |0.5148(0.4573| 9,66 | 10| -3 |
| 4-Bromofluorcbenzene {2) 10.4639|0.4440| 9.57] 10| -4 |
| | | | | | |
Average $Drift 6

Minimum RRF for SPCC{#)=0.10 (0.30 for Chlorobenzene, 1,1,2,2-Tetrachlorcethane)
Maximum %Drift for CCC{*)=20%

page 4 of 4 ‘ rory DHR34 Page 55 of 60



8A
VOLATILE INTERNAL STANDARD AREA AND RT SUMMARY

Lab Name: Lancaster Laboratories Contract:

Lab Code: LANCAS Case No.: SAS No.:

Lab File ID (Standard): cf22c01.d

SDG No.:_DHR34__

Date Analyzed: 02/22/16

Instrument ID: HP10193 Time Analyzed: 09:04
Matrix: (soil/water) WATER Level: (low/med) LOW Column: (pack/cap) CAP

\ | IS1(TBA) | | IS2(FBZ) | | IS3(CBZ) | | IS4 (DCB) |

| | AREA #| RT # | AREA #| RT # | AREA #| RT # | AREA #| RT # |

\ \ \ \ \ \ \ \ \

| 12 HOUR STD| 155971 | 3.816] 2614059 \ 7.321| 2125778 | 10.906| 1287717 | 12.814|

| UPPER LIMIT| 311942 \ 4.316| 5228118 \ 7.821| 4251556 | 11.406| 2575434 | 13.314|

| LOWER LIMIT| 77986 | 3.316] 1307030 | 6.821] 1062889 | 10.406] 643858 | 12.314|

\ \ \ \ \ \ \ \ \

| LAB SAMPLE | \ \ \ \ \ \ \ \

\ ID \ \ \ \ \ \ \ \

\ \ \ \ \ \ \ \ \
01| LCSC51 | 170617 | 3.804 | 2747079 | 7.315 | 2185118 | 10.906| 1284398 | 12.820]
02] LCSC52 | 170617 | 3.804 | 2747079 | 7.315 | 2185118 | 10.906]| 1284398 | 12.820]
03| VBLKC51 | 157104 | 3.828 | 2622040 | 7.321 | 2101963 | 10.906]| 1184694 | 12.820]
04| VBLKCO1 | 157104 | 3.828 | 2622040 | 7.321 | 2101963 | 10.906]| 1184694 | 12.820]
05| VBLKC52 | 157104 | 3.828 | 2622040 | 7.321 | 2101963 | 10.906]| 1184694 | 12.820]
06| 8248657 | 164205 | 3.804 | 2545223 | 7.315 | 2045685 | 10.906]| 1163322 | 12.820]
07| 8248658 | 149469 | 3.822 | 2448620 | 7.321 | 1969594 | 10.906/| 1121089 | 12.820]
08| 8244814 | 147551 | 3.828 | 2496542 | 7.321 | 2006598 | 10.906]| 1126032 | 12.820]
09| 8244815MS | 195659 | 3.822 | 2632360 | 7.321 | 2101920 | 10.906]| 1256573 | 12.814|
10| 8244816MSD | 154806 | 3.816 | 2746234 | 7.321 | 2164757 | 10.906]| 1271359 | 12.820]
11| 8248656 | 140479 | 3.822 | 2515627 | 7.321 | 2009888 | 10.906]| 1128828 | 12.820]
12| SECCO010 | 159634 | 3.816 | 2731824 | 7.321 | 2188418 | 10.906]| 1296160 | 12.820]
13| MDL1.0 - MD| 212214 | 3.816 | 2652073 | 7.315 | 2095425 | 10.906]| 1246883 | 12.820]
14| MDLO.5 - MD| 139716 | 3.810 | 2611711 | 7.315 | 2094663 | 10.906]| 1213191 | 12.820]
15| MDLO.4 - MD| 162413 | 3.816 | 2590954 | 7.321 | 2049413 | 10.906]| 1202420 | 12.820]
16| MDLO.2 — MD| 142103 | 3.828 | 2555138 | 7.321 | 2004814 | 10.906]| 1183517 | 12.820]
17| 8248061 | 147301 | 3.828 | 2472743 | 7.321 | 2003018 | 10.906| 1133709 | 12.820]
18] 8248065 | 137959 | 3.810 | 2442792 | 7.315 | 1966098 | 10.906| 1111531 | 12.820]
19| 8248058 | 179053 | 3.822 | 2433539 | 7.315 | 1985027 | 10.906/| 1109072 | 12.820]
20| 8248059MS | 152359 | 3.828 | 2610643 | 7.321 | 2088120 | 10.906]| 1236486 | 12.820]
21| 8248060MSD | 148283 | 3.834 | 2693116 | 7.321 | 2145424 | 10.906]| 1253996 | 12.820]
22| 8248062 | 135674 | 3.810 | 2599216 | 7.321 | 2069559 | 10.906]| 1150314 | 12.820]

\ \ \ \ \ \ \ \ \

IS1 (TBA)=t-Butyl Alcohol-dlo0 UPPER LIMIT = + 100%

IS2 (FBZ)=Fluorobenzene of internal standard area.

IS3 (CBZ)=Chlorobenzene-d5 LOWER LIMIT = - 50%

IS4 (DCB)=1,4-Dichlorobenzene-d4 of internal standard area.

# Column used to flag values outside QC limits with an asterisk
* Values outside of QC limits.
page 1 of 2
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8A
VOLATILE INTERNAL STANDARD AREA AND RT SUMMARY

Lab Name: Lancaster Laboratories Contract:
Lab Code: LANCAS Case No.: SAS No.: SDG No.:_DHR34
Lab File ID (Standard): cf22c01.d Date Analyzed: 02/22/16
Instrument ID: HP10193 Time Analyzed: 09:04
Matrix: (soil/water) WATER Level: (low/med) LOW Column: (pack/cap) CAP
\ | IS1(TBA) | | IS2(FBZ) | | IS3(CBZ) | | IS4 (DCB) |
| | AREA #| RT # | AREA #| RT # | AREA #| RT # | AREA #| RT # |
\ \ \ \ \ \ \ \ \ \
| 12 HOUR STD| 155971 \ 3.816] 2614059 \ 7.321| 2125778 | 10.906| 1287717 | 12.814|
| UPPER LIMIT| 311942 | 4.316] 5228118 | 7.821| 4251556 | 11.406| 2575434 | 13.314|
| LOWER LIMIT| 77986 | 3.316] 1307030 | 6.821| 1062889 | 10.406| 643858 | 12.314|
\ \ \ \ \ \ \ \ \ \
| LAB SAMPLE | \ \ \ \ \ \ \ \
\ ID \ \ \ \ \ \ \ \ \
\ \ \ \ \ \ \ \ \
23| 8248063 | 153604 | 3.816 | 2499212 | 7.315 | 1998516 | 10.906| 1129102 | 12.820]
24| 8248064 | 147095 | 3.810 | 2479448 | 7.315 | 2063268 | 10.906| 1169395 | 12.820]
25| 8248064DL | 185888 | 3.810 | 2437648 | 7.315 | 1973120 | 10.906| 1114486 | 12.820]
\ \ \ \ \ \ \ \ \
IS1 (TBA)=t-Butyl Alcohol-dlo0 UPPER LIMIT = + 100%
IS2 (FBZ)=Fluorobenzene of internal standard area.
IS3 (CBZ)=Chlorobenzene-d5 LOWER LIMIT = - 50%
IS4 (DCB)=1,4-Dichlorobenzene-d4 of internal standard area.

# Column used to flag values outside QC limits with an asterisk
* Values outside of QC limits.
page 2 of 2
FORM VIIT VOA
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Preparation and Run L ogs

Volatileshy GC/MS
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Lancaster Laboratories

Volatiles
Runlog for Agilent GC/MS System HP10193 **HP #25**

C:\MSDChem\1\data\15NOV25A\

Data Directory Path is -

DILUTION
FACTOR

DATE TIME BATCH

LLI#
BFB AUG28-15
2
1
0
0
0

FILE

OPERATOR

ANANNN

1AA
1AA
1AA
1AA
1AA
1AA
1AA
1AA
1AA
1AA
1AA
1AA
1AA
1AA
1AA
1AA
1AA
1AA

vovLLLLLLLLLLLLLLOLOD

LLOMNHE-OWOHAMOTHMANTON AT OO —HMOVOMLO™
OFONT —TMIONTONANTOND MO NTONLD MO
A NANNNN OO0 00NNNOO A NNN
D e R R R R R R K e R B R R R R Ko K B R R R QVIQN I QNI QN IQVIQNAQIQN)

OOWOWOWOWOWOWOWOWOWOWOWOWOWNOWOWOWOWOWOWNOWNOWNOWOWOWOW0OLW0OLWOLD
A A A A A A A A A A A A A A A A A A A A A A A A A
QOO OOOOOOOOOOOOOODOOOOOOOOOOOOO
ANANNANNNNNNNANNNNNNNNNNNNNNNNNNNN
N e
OOOWOWOWOWOWOWOWNOWOWOWOWNOWOWOWNOWNOWOWNOWNOWOWOWNOW0OWOWNOLWOLW0OLLIN
ANANNNNNNNNNNNNNNNNNNNNNNNNNNNNN
I N N N N
A A A A A A A A A A A A A A A A A A A A A A A A A A
—ArAAA A A A A A A A A A A A A A A A A A A A A A A A A A A

[~~~ OO WOHNO
OO0 OO 0000
)OO0 OO0 GO 000D
M ONONONONCN 0000000 ANANANAN O
HS I NN NS <<t O
M~ e T e [
> 00 00 0O GO CO (Y] CO GO GO OO () GO GO GO OO N

[eealalalaloeaololala il oo o lalaloeNe oo e e lele))
—ArAAA A A A A A A A A A A A A A A A A A A A A A A A A A A
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Lancaster Laboratories

Volatiles
Runlog for Agilent GC/MS System HP10193 **HP #25**

C:\MSDChem\1\data\16FEB22A\

Data Directory Path is -

DILUTION
FACTOR

TIME BATCH

LLI# DATE

FILE

OPERATOR

OOOOOOOO
ANANNNNNNN

BBBBBBBBBBBBBAMAAAMAAAMAAAMAAAMAA
<G <G G G <G R G RS <G R GRS G G R RS )G G R RS G G R G RS G G G G G G G RS
OO OO NN O NN NN NN v = A NN NN NN NN NN NN NN N N N

e e e e e
VovLLLLLLLLLLLLLU

Cl
Cl
Cl
Cl
Cl
Cl
Cl
Cl
Cl
Cl
Cl
Cl
Cl
Cl
Cl
Cl
Cl

AN AN OMOOAMMOO MOV OMOVONNDNSONTON A
O MNOFTOMNMDATOITOND—AMNMIONTOND MO AFTONT — ™M
NN NOH A NN OO OO~~~ 0000NNOOO
OCOOO A A A A A A A A A A A A A A A A A A A A A NN AN NN
[ lNelNeiNelNojNeiNelNolNeiNelNeolNelNeiNelNelNelNeNeoiNelNeiNeiNeolNeiNeNoNeiNe o NejNe e NNojNelNe)
|l OAAA"dAA"A"AA"A"d A A A A A A A
NOOOOOOOOOODOOOOOOOOOOOOOOOOOOOOOOO
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Lancaster Laboratories Ana’ySis Report

Environmental

2425 New Holland Pike, Lancaster, PA 17601 « 717-656-2300 - Fax: 717-656-2681 - www.LancasterLabs.com

ANALYTICAL RESULTS

Prepared by: Prepared for:
Eurofins Lancaster Laboratories Environmental CH2M Hill, Inc.
2425 New Holland Pike PO Box 241329
Lancaster, PA 17601 Denver CO 80224

February 24, 2016
Project: Dow Hanging Rock, OH

Submittal Date: 02/18/2016
Group Number: 1632669
SDG: DHR34
PO Number: 10381-7-101541
Release Number: DHR34
State of Sample Origin: OH

Client Sample Description Lancaster Labs (LL) #
MW10-GW-2434-021616 Grab Groundwater 8248058
MW10-GW-2434-021616M S Grab Groundwater 8248059
MW10-GW-2434-021616M SD Grab Groundwater 8248060
HGR-021616-EB01 Grab Groundwater 8248061
MWO09-GW-2535-021616 Grab Groundwater 8248062
HGR-021616-FD01 Grab Groundwater 8248063
MWO08-GW-2636-021616 Grab Groundwater 8248064
HGR-021616-TB01 Water 8248065

The specific methodologies used in obtaining the enclosed analytical results are indicated on the
Laboratory Sample Analysis Record.

Regulatory agencies do not accredit laboratories for all methods, analytes, and matrices. Our scopes of
accreditation can be viewed at http://www.eurofinsus.com/environment-testing/l aboratories/eurofins-
|lancaster-1aboratories-environmental/resources/certifications .

ELECTRONIC CH2M Hill, Inc. Attn: Stephanie Aselage
COPY TO

ELECTRONIC CH2M Hill, Inc. Attn: Rachel Grand
COPY TO

ELECTRONIC CH2M Hill, Inc. Attn: Shane Lowe
COPY TO
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e Analysis Report

2425 New Holland Pike, Lancaster, PA 17601 « 717-656-2300 - Fax: 717-656-2681 - www.LancasterLabs.com

Respectfully Submitted,

Wl e 2~

Natalie R. Luciano
Senior Specialist

(717) 556-7258
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Lancaster Laboratories
Environmental

Analysis Report

2425 New Holland Pike, Lancaster, PA 17601 « 717-656-2300 « Fax: 717-656-2681 « www.LancasterLabs.com

Sample Description: MW1l0-GW-2434-021616 Grab Groundwater
Hanging Rock Phase II RCRA Investigation

Project Name: Dow Hanging Rock, OH
Collected: 02/16/2016 11:55 by DR

Submitted: 02/18/2016 09:45
Reported: 02/24/2016 13:09

HR-10 SDG#: DHR34-01BKG

CH2M Hill, Inc.

PO Box 241329
Denver CO 80224

LL Sample # WW 8248058
LL Group # 1632669
Account # 11372

CAT Limit . of . Method. o Dilution
No. Analysis Name CAS Number Result Quantitation* Detection Limit Factor
GC/MS Volatiles SW-846 8260B 25mL ug/1 ug/1 ug/1
purge
02898 Acrylonitrile 107-13-1 5.0 U 5.0 1.0 1
02898 Benzene 71-43-2 0.5 U 0.5 0.1 1
02898 Bromoform 75-25-2 0.5 U 0.5 0.1 1
02898 Ethylbenzene 100-41-4 0.5 U 0.5 0.1 1
02898 Isopropylbenzene 98-82-8 0.5 U 0.5 0.1 1
02898 Methylene Chloride 75-09-2 0.5 U 0.5 0.2 1
02898 Naphthalene 91-20-3 0.5 U 0.5 0.1 1
02898 n-Propylbenzene 103-65-1 0.5 U 0.5 0.1 1
02898 Styrene 100-42-5 0.5 U 0.5 0.1 1
02898 Tetrachloroethene 127-18-4 1.3 0.5 0.1 1
02898 1,2,4-Trichlorobenzene 120-82-1 0.5 U 0.5 0.1 1
02898 Trichloroethene 79-01-6 0.6 0.5 0.1 1
02898 1,3,5-Trimethylbenzene 108-67-8 0.5 U 0.5 0.1 1
02898 m+p-Xylene 179601-23-1 0.5 U 0.5 0.1 1
02898 o-Xylene 95-47-6 0.5 U 0.5 0.1 1
General Sample Comments
All QC is compliant unless otherwise noted. Please refer to the Quality
Control Summary for overall QC performance data and associated samples.
Laboratory Sample Analysis Record
CAT Analysis Name Method Trial# Batch# Analysis Analyst Dilution
No. Date and Time Factor
02898 VOCs- 25ml Water by 8260B SW-846 8260B 25mL 1 C1l60532AA 02/22/2016 16:43 Kerri E Legerlotz 1
purge
01163 GC/MS VOA Water Prep SW-846 5030B 1 C1l60532AA 02/22/2016 16:43 Kerri E Legerlotz 1

*=This limit was used in the evaluation of the final result
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Lancaster Laboratories
Environmental

Analysis Report

2425 New Holland Pike, Lancaster, PA 17601 « 717-656-2300 « Fax: 717-656-2681 « www.LancasterLabs.com

Sample Description: MW10-GW-2434-021616MS Grab Groundwater
Hanging Rock Phase II RCRA Investigation

Project Name: Dow Hanging Rock, OH

LL Sample # WW 8248059
LL Group # 1632669
Account # 11372

Collected: 02/16/2016 11:55 by DR CH2M Hill, Inc.
PO Box 241329
Submitted: 02/18/2016 09:45 Denver CO 80224
Reported: 02/24/2016 13:09
HR-10 SDG#: DHR34-01MS
CAT Limit . of . Method. o Dilution
Yo. Analysis Name CAS Number Result Quantitation* Detection Limit Factor
GC/MS Volatiles SW-846 8260B 25mL ug/1 ug/1 ug/1
purge
02898 Acrylonitrile 107-13-1 31 5.0 1.0 1
02898 Benzene 71-43-2 5.3 0.5 0.1 1
02898 Bromoform 75-25-2 5.7 0.5 0.1 1
02898 Ethylbenzene 100-41-4 5.8 0.5 0.1 1
02898 Isopropylbenzene 98-82-8 6.1 0.5 0.1 1
02898 Methylene Chloride 75-09-2 5.0 0.5 0.2 1
02898 Naphthalene 91-20-3 6.3 0.5 0.1 1
02898 n-Propylbenzene 103-65-1 5.9 0.5 0.1 1
02898 Styrene 100-42-5 6.5 0.5 0.1 1
02898 Tetrachloroethene 127-18-4 6.9 0.5 0.1 1
02898 1,2,4-Trichlorobenzene 120-82-1 5.6 0.5 0.1 1
02898 Trichloroethene 79-01-6 6.5 0.5 0.1 1
02898 1,3,5-Trimethylbenzene 108-67-8 6.1 0.5 0.1 1
02898 m+p-Xylene 179601-23-1 12 0.5 0.1 1
02898 o-Xylene 95-47-6 5.8 0.5 0.1 1
General Sample Comments

All QC is compliant unless otherwise noted. Please refer to the Quality
Control Summary for overall QC performance data and associated samples.

Laboratory Sample Analysis Record
CAT Analysis Name Method Trial# Batch# Analysis Analyst Dilution
No. Date and Time Factor
02898 VOCs- 25ml Water by 8260B SW-846 8260B 25mL 1 C1l60532AA 02/22/2016 17:05 Kerri E Legerlotz 1

purge

01163 GC/MS VOA Water Prep SW-846 5030B 1 C1l60532AA 02/22/2016 17:05 Kerri E Legerlotz 1

*=This limit was used in the evaluation of the final result
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Lancaster Laboratories
Environmental

Analysis Report

2425 New Holland Pike, Lancaster, PA 17601 « 717-656-2300 « Fax: 717-656-2681 « www.LancasterLabs.com

Sample Description: MW1l0-GW-2434-021616MSD Grab Groundwater
Hanging Rock Phase II RCRA Investigation

LL Sample # WW 8248060
LL Group # 1632669

Account # 11372
Project Name: Dow Hanging Rock, OH
Collected: 02/16/2016 11:55 by DR CH2M Hill, Inc.

PO Box 241329
Submitted: 02/18/2016 09:45 Denver CO 80224
Reported: 02/24/2016 13:09
HR-10 SDG#: DHR34-01MSD
CAT Limit . of . Method. o Dilution
No. Analysis Name CAS Number Result Quantitation¥* Detection Limit Factor
GC/MS Volatiles SW-846 8260B 25mL ug/1 ug/1 ug/1
purge
02898 Acrylonitrile 107-13-1 32 5.0 1.0 1
02898 Benzene 71-43-2 5.1 0.5 0.1 1
02898 Bromoform 75-25-2 5.5 0.5 0.1 1
02898 Ethylbenzene 100-41-4 5.8 0.5 0.1 1
02898 Isopropylbenzene 98-82-8 6.0 0.5 0.1 1
02898 Methylene Chloride 75-09-2 4.8 0.5 0.2 1
02898 Naphthalene 91-20-3 6.3 0.5 0.1 1
02898 n-Propylbenzene 103-65-1 5.9 0.5 0.1 1
02898 Styrene 100-42-5 6.4 0.5 0.1 1
02898 Tetrachloroethene 127-18-4 6.7 0.5 0.1 1
02898 1,2,4-Trichlorobenzene 120-82-1 5.6 0.5 0.1 1
02898 Trichloroethene 79-01-6 6.3 0.5 0.1 1
02898 1,3,5-Trimethylbenzene 108-67-8 6.1 0.5 0.1 1
02898 m+p-Xylene 179601-23-1 12 0.5 0.1 1
02898 o-Xylene 95-47-6 5.8 0.5 0.1 1
General Sample Comments
All QC is compliant unless otherwise noted. Please refer to the Quality
Control Summary for overall QC performance data and associated samples.
Laboratory Sample Analysis Record
CAT Analysis Name Method Trial# Batch# Analysis Analyst Dilution
No. Date and Time Factor
02898 VOCs- 25ml Water by 8260B SW-846 8260B 25mL 1 C1l60532AA 02/22/2016 17:28 Kerri E Legerlotz 1
purge

01163 GC/MS VOA Water Prep SW-846 5030B 1 C1l60532AA 02/22/2016 17:28 Kerri E Legerlotz 1

*=This limit was used in the evaluation of the final result
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Lancaster Laboratories

Environmental Ana’,VSiS Report

2425 New Holland Pike, Lancaster, PA 17601 « 717-656-2300 « Fax: 717-656-2681 « www.LancasterLabs.com

Sample Description: HGR-021616-EBOl1 Grab Groundwater
Hanging Rock Phase II RCRA Investigation

Project Name: Dow Hanging Rock, OH

Collected: 02/16/2016 12:20 CH2M Hill, Inc.
PO Box 241329
Submitted: 02/18/2016 09:45 Denver CO 80224

Reported: 02/24/2016 13:09

HR-EB SDG#: DHR34-02EB

LL Sample # WW 8248061
LL Group # 1632669
Account # 11372

CAT Limit . of . Method. o Dilution
No. Analysis Name CAS Number Result Quantitation* Detection Limit Factor
GC/MS Volatiles SW-846 8260B 25mL ug/1 ug/1 ug/1
purge
02898 Acrylonitrile 107-13-1 5.0 U 5.0 1.0 1
02898 Benzene 71-43-2 0.5 U 0.5 0.1 1
02898 Bromoform 75-25-2 0.5 U 0.5 0.1 1
02898 Ethylbenzene 100-41-4 0.5 U 0.5 0.1 1
02898 Isopropylbenzene 98-82-8 0.5 U 0.5 0.1 1
02898 Methylene Chloride 75-09-2 0.5 U 0.5 0.2 1
02898 Naphthalene 91-20-3 0.5 U 0.5 0.1 1
02898 n-Propylbenzene 103-65-1 0.5 U 0.5 0.1 1
02898 Styrene 100-42-5 0.5 U 0.5 0.1 1
02898 Tetrachloroethene 127-18-4 0.5 U 0.5 0.1 1
02898 1,2,4-Trichlorobenzene 120-82-1 0.5 U 0.5 0.1 1
02898 Trichloroethene 79-01-6 0.5 U 0.5 0.1 1
02898 1,3,5-Trimethylbenzene 108-67-8 0.5 U 0.5 0.1 1
02898 m+p-Xylene 179601-23-1 0.5 U 0.5 0.1 1
02898 o-Xylene 95-47-6 0.5 U 0.5 0.1 1
General Sample Comments
All QC is compliant unless otherwise noted. Please refer to the Quality
Control Summary for overall QC performance data and associated samples.
Laboratory Sample Analysis Record
CAT Analysis Name Method Trial# Batch# Analysis Analyst Dilution
No. Date and Time Factor
02898 VOCs- 25ml Water by 8260B SW-846 8260B 25mL 1 C1l60532AA 02/22/2016 15:58 Kerri E Legerlotz 1
purge
01163 GC/MS VOA Water Prep SW-846 5030B 1 C1l60532AA 02/22/2016 15:58 Kerri E Legerlotz 1

*=This limit was used in the evaluation of the final result
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Lancaster Laboratories
Environmental

Analysis Report

2425 New Holland Pike, Lancaster, PA 17601 « 717-656-2300 « Fax: 717-656-2681 « www.LancasterLabs.com

Sample Description: MW09-GW-2535-021616 Grab Groundwater
Hanging Rock Phase II RCRA Investigation

Project Name: Dow Hanging Rock, OH
Collected: 02/16/2016 13:40 by DR

Submitted: 02/18/2016 09:45
Reported: 02/24/2016 13:09

HR-09 SDG#: DHR34-03

CH2M Hill, Inc.

PO Box 241329
Denver CO 80224

LL Sample # WW 8248062
LL Group # 1632669
Account # 11372

CAT Limit . of . Method. o Dilution
No. Analysis Name CAS Number Result Quantitation* Detection Limit Factor
GC/MS Volatiles SW-846 8260B 25mL ug/1 ug/1 ug/1
purge
02898 Acrylonitrile 107-13-1 5.0 U 5.0 1.0 1
02898 Benzene 71-43-2 0.5 U 0.5 0.1 1
02898 Bromoform 75-25-2 0.5 U 0.5 0.1 1
02898 Ethylbenzene 100-41-4 0.5 U 0.5 0.1 1
02898 Isopropylbenzene 98-82-8 0.5 U 0.5 0.1 1
02898 Methylene Chloride 75-09-2 0.5 U 0.5 0.2 1
02898 Naphthalene 91-20-3 0.5 U 0.5 0.1 1
02898 n-Propylbenzene 103-65-1 0.5 U 0.5 0.1 1
02898 Styrene 100-42-5 0.5 U 0.5 0.1 1
02898 Tetrachloroethene 127-18-4 0.5 U 0.5 0.1 1
02898 1,2,4-Trichlorobenzene 120-82-1 0.5 U 0.5 0.1 1
02898 Trichloroethene 79-01-6 0.1 J 0.5 0.1 1
02898 1,3,5-Trimethylbenzene 108-67-8 0.5 U 0.5 0.1 1
02898 m+p-Xylene 179601-23-1 0.5 U 0.5 0.1 1
02898 o-Xylene 95-47-6 0.5 U 0.5 0.1 1
General Sample Comments
All QC is compliant unless otherwise noted. Please refer to the Quality
Control Summary for overall QC performance data and associated samples.
Laboratory Sample Analysis Record
CAT Analysis Name Method Trial# Batch# Analysis Analyst Dilution
No. Date and Time Factor
02898 VOCs- 25ml Water by 8260B SW-846 8260B 25mL 1 C1l60532AA 02/22/2016 17:50 Kerri E Legerlotz 1
purge
01163 GC/MS VOA Water Prep SW-846 5030B 1 C1l60532AA 02/22/2016 17:50 Kerri E Legerlotz 1

*=This limit was used in the evaluation of the final result

Page 7 of 15



<& eurofins

Lancaster Laboratories
Environmental

Analysis Report

2425 New Holland Pike, Lancaster, PA 17601 « 717-656-2300 « Fax: 717-656-2681 « www.LancasterLabs.com

Sample Description: HGR-021616-FD01 Grab Groundwater

Hanging Rock Phase II RCRA Investigation

Project Name: Dow Hanging Rock, OH
Collected: 02/16/2016 13:45 by DR

Submitted: 02/18/2016 09:45
Reported: 02/24/2016 13:09

HR-FD SDG#: DHR34-04FD

CH2M Hill, Inc.

PO Box 241329
Denver CO 80224

LL Sample # WW 8248063
LL Group # 1632669
Account # 11372

CAT Limit . of . Method. o Dilution
No. Analysis Name CAS Number Result Quantitation* Detection Limit Factor
GC/MS Volatiles SW-846 8260B 25mL ug/1 ug/1 ug/1
purge
02898 Acrylonitrile 107-13-1 5.0 U 5.0 1.0 1
02898 Benzene 71-43-2 0.5 U 0.5 0.1 1
02898 Bromoform 75-25-2 0.5 U 0.5 0.1 1
02898 Ethylbenzene 100-41-4 0.5 U 0.5 0.1 1
02898 Isopropylbenzene 98-82-8 0.5 U 0.5 0.1 1
02898 Methylene Chloride 75-09-2 0.5 U 0.5 0.2 1
02898 Naphthalene 91-20-3 0.5 U 0.5 0.1 1
02898 n-Propylbenzene 103-65-1 0.5 U 0.5 0.1 1
02898 Styrene 100-42-5 0.5 U 0.5 0.1 1
02898 Tetrachloroethene 127-18-4 0.5 U 0.5 0.1 1
02898 1,2,4-Trichlorobenzene 120-82-1 0.5 U 0.5 0.1 1
02898 Trichloroethene 79-01-6 0.1 J 0.5 0.1 1
02898 1,3,5-Trimethylbenzene 108-67-8 0.5 U 0.5 0.1 1
02898 m+p-Xylene 179601-23-1 0.5 U 0.5 0.1 1
02898 o-Xylene 95-47-6 0.5 U 0.5 0.1 1
General Sample Comments
All QC is compliant unless otherwise noted. Please refer to the Quality
Control Summary for overall QC performance data and associated samples.
Laboratory Sample Analysis Record
CAT Analysis Name Method Trial# Batch# Analysis Analyst Dilution
No. Date and Time Factor
02898 VOCs- 25ml Water by 8260B SW-846 8260B 25mL 1 C1l60532AA 02/22/2016 18:12 Kerri E Legerlotz 1
purge
01163 GC/MS VOA Water Prep SW-846 5030B 1 C1l60532AA 02/22/2016 18:12 Kerri E Legerlotz 1

*=This limit was used in the evaluation of the final result
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Lancaster Laboratories
Environmental

Analysis Report

2425 New Holland Pike, Lancaster, PA 17601 « 717-656-2300 « Fax: 717-656-2681 « www.LancasterLabs.com

Sample Description: MW08-GW-2636-021616 Grab Groundwater
Hanging Rock Phase II RCRA Investigation

LL Sample # WW 8248064
LL Group # 1632669

Account # 11372
Project Name: Dow Hanging Rock, OH
Collected: 02/16/2016 14:55 by DR CH2M Hill, Inc.

PO Box 241329
Submitted: 02/18/2016 09:45 Denver CO 80224
Reported: 02/24/2016 13:09
HR-08 SDG#: DHR34-05
CAT . Limit . of . . Method. o Dilution
No. Analysis Name CAS Number Result Quantitation Detection Limit Factor
GC/MS Volatiles SW-846 8260B 25mL ug/1 ug/1 ug/1
purge
02898 Acrylonitrile 107-13-1 5.0 U 5.0 1.0 1
02898 Benzene 71-43-2 0.2 J 0.5 0.1 1
02898 Bromoform 75-25-2 0.7 0.5 0.1 1
02898 Ethylbenzene 100-41-4 0.5 U 0.5 0.1 1
02898 Isopropylbenzene 98-82-8 0.5 o) 0.5 0.1 1
02898 Methylene Chloride 75-09-2 0.5 U 0.5 0.2 1
02898 Naphthalene 91-20-3 0.5 U 0.5 0.1 1
02898 n-Propylbenzene 103-65-1 0.5 U 0.5 0.1 1
02898 Styrene 100-42-5 0.5 U 0.5 0.1 1
02898 Tetrachloroethene 127-18-4 120 E 0.5 0.1 1
02898 1,2,4-Trichlorobenzene 120-82-1 0.5 U 0.5 0.1 1
02898 Trichloroethene 79-01-6 14 0.5 0.1 1
02898 1,3,5-Trimethylbenzene 108-67-8 0.5 U 0.5 0.1 1
02898 m+p-Xylene 179601-23-1 0.5 U 0.5 0.1 1
02898 o-Xylene 95-47-6 0.5 U 0.5 0.1 1
Trial ID: DL
02898 Acrylonitrile 107-13-1 100 U 100 20 20
02898 Benzene 71-43-2 10 U 10 2.0 20
02898 Bromoform 75-25-2 10 U 10 2.0 20
02898 Ethylbenzene 100-41-4 10 U 10 2.0 20
02898 Isopropylbenzene 98-82-8 10 U 10 2.0 20
02898 Methylene Chloride 75-09-2 10 U 10 4.0 20
02898 Naphthalene 91-20-3 10 U 10 2.0 20
02898 n-Propylbenzene 103-65-1 10 U 10 2.0 20
02898 Styrene 100-42-5 10 U 10 2.0 20
02898 Tetrachloroethene 127-18-4 90 10 2.0 20
02898 1,2,4-Trichlorobenzene 120-82-1 10 U 10 2.0 20
02898 Trichloroethene 79-01-6 10 10 2.0 20
02898 1,3,5-Trimethylbenzene 108-67-8 10 U 10 2.0 20
02898 m+p-Xylene 179601-23-1 10 U 10 2.0 20
02898 o-Xylene 95-47-6 10 U 10 2.0 20
General Sample Comments
All QC is compliant unless otherwise noted. Please refer to the Quality
Control Summary for overall QC performance data and associated samples.
Laboratory Sample Analysis Record
CAT Analysis Name Method Trial# Batch# Analysis Analyst Dilution
No. Date and Time Factor
02898 VOCs- 25ml Water by 8260B SW-846 8260B 25mL 1 Cl60532AA 02/22/2016 18:35 Kerri E Legerlotz 1
purge
02898 VOCs- 25ml Water by 8260B SW-846 8260B 25mL 2-DL Cl160532AA 02/22/2016 18:57 Kerri E Legerlotz 20
purge

01163 GC/MS VOA Water Prep SW-846 5030B 1 C1l60532AA 02/22/2016 18:35 Kerri E Legerlotz 1
01163 